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1 THRU 8 



OBJ. NO. 
9 THRU 11 



PAY ONE 

A. INTRODUCTION TO I/O 
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C. I/O DESCRIPTORS 
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2. TERMS USED WITH DESCRIPTORS 
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5. RESULT DESCRIPTOR 
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B. INDIVIDUAL CONTROLS 
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2. INSTALLATION 
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F s I/O TROUBLE SHOOTING 

1. PROBLEM AREAS 

2. DIAGNOSTIC TOOLS 
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PAY FIVE 

OBJ. NO, A. I/O DISTRIBUTION CARD 

19 THRU 24 

1. REVIEW FUNCTIONS OF CARD 

2. REVIEW INSTALLATION 

3. EXPLAIN CLOCK GENERATION 

4. DIFFERENCES BETWEEN DIST. '& SUB-DIST. 

B, B1315 CARD READER CONTROL 

1. OP CODES & RESULT DESCRIPTOR 

2. BLOCK DIAGRAM 
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C. REVIEW 

1. I/O DISTRIBUTION 

2. CARD READER CONTROL 
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E. DETAILED LOGIC FLOWS 

F. MULTIPLE BUFFER OPERATION 

G. TOTAL REVIEW OF CONTROL 
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A. INTRO TO TRAIN PRT. CONTROL 

1. OP CODES & RESULT DESCRIPTORS 

B. REVIEW STATUS COUNT FLOWS 

C. EXPLAIN SEQUENCE COUNT FLOWS 

D. SCAN PRINT CYCLE 

E. 450 LPM CONTROL 
I, DIFFERENCES 

P. REVIEW 
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DAY NINE 

A. INTRO TO I/O DRIVER 

1. GENERAL DATA FLOW BETWEEN PROGRAM & I/O 
B s I/O DESCRIPTOR (DETAILED) 

1. FIELD DEFINITION 

2. USE OF BITS IN RS FIELD 

3. LOCK DESCRIPTORS 

C. LINKED I/O DESCRIPTORS 
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G. DISCUSSION OF I/O DRIVER 
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A. UNIQUE CONTROLS 
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B. DISCUSSION OF READER-SORTER CONTROL 

1. OP CODES & RESULT DESCRIPTORS 

2. DIFFERENCES IN STC'S 

3. OTHER DIFFERENCES 

C. DISK FILE CONTROL 

1. DISCUSSION OF SEQUENCE COUNTS 

2. ADDRESS DECODING 
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1. OPERATION 

E. GENERAL REVIEW 
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INTRODUCTION TO I/O 



I/O BASE T/H SEC 2 P 1 



YOU SHOULD BE AWARE OF THE 
LOCATION ANO ROUTING, OF 
SIGNAL CABLES WHICH 
CONNECT THE PROCESSOR TO 
THE I/O SECTION, 



PRACTICE 



LOCATE AND TRACE THE SIGNAL CABLES CONNECTING THE PROCESSOR TO THE 
I/O DISTRIBUTION CARD* INCLUDING CLOCK CABLES. 



I/O BASE T/M SEC 6 P3 



2m YOU SHOULD 3E ABLE TO 
DETERMINE WHAT CONTROLS 
ARE INSTALLED ON ANY 
SYSTEM. 



PRACTICE 

LOCATE AND IDENTIFY THE VARIOUS CONTROL CARDS INSTALLED IN THE I/O 
BASE ON YOUR SYSTEM. 



I/O BASE T/M SEC 6 P 3 3. YOU SHOULO BE ABLE TO 

OF.TERMINE IF THE CABLES 
FROM THE I/O CONTROLS TO 
THE PERIPHERAL DEVICES ARE 
PROPERLY INSTALLED. 

PRACTICE 

LOCATE AND TRACE THE CABLES CONNECTING THE I/O CONTROLS TO THEIR 
RESPECTIVE OEVICES. 

TRN PRT T/M S£C 1 P 1/rk *• DEFINE THE VARIOUS FIELDS 

1 " " V ~- N ASSOCIATED WITH AN I/O 

7 : -. L&^ .p*?> ) DESCRIPTOR* 

-:■ -. • C^^ 1/ 
/^- ' - y 'V.^r ^ ^ 

,_ - , -• ■ •-- ■ -. r, - --,-■ /'..'•-'•-- ...-,.'. ^ JO 
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INTRODUCTION TQ I/O 



I/O 8ASE T/M SEC 2 P 6#7 



5. DEFINE THE EYENTS THAT Le*~— 
TAKE PLACE DURING STATUS 
COUNTS 1 THRU 23. 



I/O BASE T/M SEC 2 P4*5»6 



6- DEFINE THE USE OF EACH OF 
THE SIX 8ASIC I/O 
COMMANDS. 



B1700 REF CARD PANEL 4 4 
I/O 3ASE T/M SEC 2 P5 



7. DEFINE THE SIGNIFICANCE OF 
EACH OF THE Zk 9IT 
POSITIONS IN EACH OF THE 
BASIC I/O COMMANDS. 



I/O BASE T/M SEC 1 P 1 



8. DEFINE THE FOLLOWING I/O 
CONTROL TERMS: 



A. CA 

B. RC 

&. ICS 



/ ^- — "" 
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INTRODUCTION TO I/O 



I/O BASE T/M SEC 2 P 3 
THRU 6 



9. YOU SHOULO BE ABLE TO 

UTILIZE THE 81700 CONSOLE 
SWITCHES TO EXECUTE A» OF 
THE SIX BASIC I/O ^ n 
COMMANDS. 



PRACTICE 



THROUGH THE USE OF THE CONSOLE* LOAD AND EXECUTE 1C MICROS THAT 
WILL COMMUNICATE WITH THE SPO CONTROL USING THE FOLLOWING I/O 
COMMANDS; 

A. XFROUTA 

B. XFRIN 

C. TEST STATUS 

0. CLEAR AND TEST STATUS 

E. TEST SERVICE REQUEST 

F. TERMINATE DATA 



I/O BASE T/M SEC 2 P 3 
THRU 6# SPO T/M SEC 2 P I* 
SEC 2 P 3# SEC 2 P 9 



10. YOU SHOULO 8E FAMILIAR 

WITH THE PROPER SEQUENCE 
OF STATUS COUNTS IN THE 
CONTROL AND THE FUNCTIONS 
THAT TA^E PLACE DURING 
VARIOUS STATUS COUNTS. 



PRACTICE 



OF 



THROUGH THE USE OF THE CONSOLE* CAUSE THE SPO CONTROL TO STEP 
THROUGH STC 1 THRU 23* FOR A REAO OPERATION USING A COMBINATION 
ALL NECESSARY I/O COMMANOS. DURING THE OPERATION, CHECK TO MAKE 
SURE A SERVICE REQUEST WAS RAISED ANO AT THE END MAKE SURE A VALID 
RESULT. DESCRIPTOR WAS SENT TO THE PROCESSOR. 



B1700 I/O CONTROLS 



11 



INTRODUCTION TO I/O 



BlfOD PROCESSOR T/M SEC 1 
P 12 THRU 24, I/O BASE T/M 
SEC 2 P 3 THRU 6, SPO T/M 
SEC 2 P W SEC 2 P 9 



11* YOU SHOULD BE A9LE TO 

COMMUNICATE kITH AN I/O 
DEVICE THROUGH THE USE OF 
A MICRO STRING, 



PRACTICE 



WRITE* LOAD INTU S 
YOUR FIRST NAME ON 



MLMORY AND EXECUTE A MICRO PROGRAM TO PRINT 
THE CONSOLE PRINTER, 
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PCAP PERIPHERAL CONTROL ANALISIS PROGRAM 



PCAP LISTING* SPO T/M 



YOU SHOULD BE ABLE TO USE 
PCAP TO PERFORM AN I/O 
OPERATION. 



PRACTICE 



USING PCAP* PERFORM A TEST OP AND REPORT IMMEDIATELY ON 
CONTROL WITH THE TRACE OPTION SET USING ONE DESCRIPTOR, 
TRACE OUTPUT, VERIFY THE STATUS COUNTS WERE IN PROPER 



THE SPO 

USING THE 
SEQUENCE. 



PCAP LISTING* SPO T/M 



2* YOU SHOULD 8E AWARE THAT 
I/O CGNTROLS CAN BE MADE 
TO REPORT WHEN AN OPERATOR 
HAS MADE A CHANGE IN THE 
STATUS OF THE I/O DEVICE 
CONNECTED TO THE CONTROL. 



PRACTICE 

USING PCAP, PERFORM A TEST AND WAIT FOR ENQUIRY OP TO THE SPO 
CONTROL WITH THE TRACE OPTION SET USING ONE DESCRIPTOR. USING THE 
TRACE OUTPUT VERIFY THE STATUS COUNTS WERE IN PROPER SEQUENCE. 
CHECK THE RESULT DESCRIPTOR ALSO. 



PCAP LISTING 



3* THE STUDENT SHOULD BE ABLE 
TO UTILIZE THE CAPABILITY 
OF PCAP TO EXECUTE UP TO 
FOUR DESCRIPTORS AT ONE 
TIME. 



PRACTICE 



USING PCAP* PERFORM A TEST AND REPORT IMMEDIATELY OP TO THE 
FOLLOWING CONTROLS WITH THE TRACE OPTION SET USING FOUR 
DESCRIPTORS: 

A. SPO 

B. LINE PRINTER / 

C. OISK OEVICE / 
0. CARO OEVICE 
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PCAP PERIPHERAL CONTROL ANALISIS PROGRAM 



PCAP LISTING/ SPO CNTL 
T/H, DSK CTG CNTL T/M# 
MFCU CNTA. T/M# TRN PRT 
CNTL T/l 



4« USING THE PRINTOUT 

OBTAINED IN THE PREVIOUS 
OBJECTIVE* DETERMINE THE 
FOLLOWING FOR EACH DEVICE 



A- DEVICE 19 X CHANNEL NUMBER 

8. REFERENCE AODRESS 

€* SEQUENCE OF STATUS COUNTS 

0. RESULT DESCRIPTOR 



fll/UU i/U L0JS1TK0LS 
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CONSOLE PRINTER CONTROL 



SPO MTR 
MANUAL 



TEST ROUTINE 



I- INSURE THAT THE SPO IS 
OPERATING PROPERLY. 



PRACTICE 

RUN THE SPO MTR IN DEFAULT MODE. AFTER SUCCESSFUL COMPLETION OF 
THE TEST IN DEFAULT MODE* RUN THE SPO MTR TEST IN SECTION 3 ONLY 
INVOKE USERS OPTION TO 3R0ADSIDE TYPE CHARACTER 1 AS "M*S AND 
CHARACTER 2 AS "Z-S. 



PCAP LISTING 



2. USING PCAP TO EXECUTE 
READ OP FOR THE SPO, 
OBTAIN THE FOLLOWING: 



A, MEMORY ADORESS OF THE I/O 
"DESCRIPTOR. 

B. ADDRESS OF THE BUFFER. .. 
Cm A PRINTOUT OF THE BUFFER. 



PCAP LISTING 



3. USING PCAP, PERFORM A 

WRITE OP TO THE SPO USING 
THE FA REGISTER AS THE 
OATA BUFFER. PRESET THE FA 
REGISTER TO THE EBCDIC 
CHARACTERS"1A3 W . 03TAIN 
THE FOLLOWING FROM THE 
TRACE OUTPUT: 



A. MEMORY ADORESS OF THE I/O 
DESCRIPTOR. 

B. ADDRESS OF THE DATA 
BUFFER. 

C. A PRINTOUT OF THE OATA 
BUFFER- 
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CARO REAOER CONTROL 



CARD REAOER MT R TEST U INSURE THAT THE CARO 

ROUTINE MANUAL READER IS OPERATING 

PROPERLY. 

PRACTICE 

EXECUTE THE CARD READER MTR IN DEFAULT MODE. 



PCAP LISTING 2- YOU SHOULD BECOME FAMILIAR 

WITH THE OP COOES 
NECESSARY TO REAO CAROS 
AND TO RECOGNIZE OATA THAT 
IS PUNCHED IN THE CARDS, 

PRACTICE 

USING PCAP* EXECUTE THE NECESSARY OPS TO REAO A DECK OF CARDS -AND 
PRINT THEM ON THE PRINTER. SEE YOUR INSTRUCTOR FOR A DECK OF 
CARDS. 



PCAP LISTING 3. YOU SHOULO BE AWARE OF THE 

VARIOUS STATUS COUNTS THAT 
CAN OCCUR IN THE CARO 
READER CONTROL. 

PRACTICE 

USINX3 PCAP* CAUSE AN ENTIRE REAO OPERATION USING THE SINGLE STEP 
TOGGLES . USE THE TRACE OPTION ALSO. VERIFY THE STATUS COUNTS ON 
THE TRACE. 
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96 COL CARD DEVICE CONTROL 



MFCU MTR TEST ROUTINE U INSURE THAT THE CARO 

MANUAL OEVICE IS OPERATING 



PROPERLY. 



PRACTICE 



RUN THE MFCU MTR TEST IN ALL SECTIONS. VERIFY THE RESULTS OF EACH 
SECTION BY READING THE MFCU MTR LISTING. 



PCAP LISTING 2. YOU SHOULO 3EC0ME FAMILIAR 

WITH THE VARIOUS OP CODES 
FOR THE MFCU. 

PRACTICE 

USING PCAP* PERFORM THE FOLLOWING OPS TO THE 96 COL. CARO DEVICES 

A. READ 

B. PUNCH 

C. PRINT 

D. READ AND PRINT 



PCAP LISTING 3. YOU SHOULD BE FAMILIAR 

WITH THE VARIOUS STATUS 
COUNTS ENTERED IN A CARD 
READ OPERATION ON THE MFCU 
CONTROL. 

PRACTICE 

USING PCAP, WITH THE TRACE TOGGLE SET, CAUSE A READ OP TO SINGLE 
STEP THROUGH ITS OPERATION. VERIFY CORRECT STATUS COUNTS WITH THE 
MFCU T/M. 
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OISK CARTRIDGE CONTROL 



DISK CARTRIOGE MTR TEST 
ROUTINE MANUAL 



PRACTICE 



Xm INSURE THAT THE DISK 
CARTRIDGE IS OPERATING 
PROPERLY. 



USE THE DISK CARTRIDGE MTR TEST ROUTINE* PERFORM ALL SECTIONS 



PCAP LISTING 



2. YOU SHOULD BE FAMILIAR 
WITH THE VARIOUS OPS FO* 
THE OSK CART. CONTROL. 



PRACTICE 

USING PCAP# PERFORM THE FOLLOWING OPS ON THE OISK SUBSYSTEM: 

A. READ BURROUGHS FORMAT 

B. WRITE BURROUGHS FORMAT 

C. WRITE INITIALIZE 



PCAP LISTING 



PRACTICE 



J. YOU SHOULO 3E ABLE TO 

INITIALIZE A CARTRIDGE 8Y 
USING PCAP. 



USING PCAP* FIRST WRITE INITIALIZE SECTOR 0# SECTOR 32* SECTOR 64* 
ETC. NEXT* WRITE BURROUGHS FORMAT * SECTORS 1 THRU 3U 33 THRU 63* 
65 THRU 94, ETC. PROVE THAT IT IS INITIALIZED BY PERFORMING A READ 
BURROUGHS FORMAT ON THE ENTIRE SURFACE. IF HELP IS NEEDED* SEE 
YOUR INSTRUCTOR. 
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DISK CARTRIDGE CONTROL 



PCAP LISTING 4. YOU SHOULD 8EC0ME FAMILIAR 

HUH THE OPTIONS IN PCAP 



ASSOCIATED WITH DISK 
CARTRIDGE CONTROLS. 



PRACTICE 



USING PCAP* WRITE A KEYED ADDRESS PATTERN OVER AN ENTIRE DISK 
CARTRIDGE. 



PCAP LISTING 5. YOU SHOULD BECOME FAMILIAR 

WITH THE OPTIONS IN PCAP 
ASSOCIATED WITH DISK 
CARTRIDGE CONTROLS. 

PRACTICE 

USING PCAP AND THE DISK CREATED BY THE PREVIOUS OBJECTIVE* READ 
THE INFORMATION 8ACK AND VERIFY THAT IT CORRECT. 



PCAP LISTING 6* YOU SHOULD BE FAMILIAR 

WITH THE OPTIONS IN PCAP 
ASSOCIATED WITH DISK 
CARTRIDGE CONTROLS. 

PRACTICE 

USING PCAP, WRITE A ROTATING EBCDIC DATA PATTERN ON TEN SECTORS OF 
THE DISK CARTRIDGE. 



PCAP LISTING 7. YOU SHOULO BE FAMILIAR 

WITH THE OPTICNS IN PCAP 
ASSOCIATED WITH DISK 
CARTRIOGE CONTROLS. 

PRACTICE 

USING PCAP AND THE DISK CREATED IN THE PREVIOUS OBJECTIVE, REAO 
THE INFORMATION BACK, AND VERIFY THAT IT IS CORRECT. 
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DISK CARTRIDGE CONTROL 



PCAP LISTING 



8. YOU SHOULD 3E FAMILIAR 
WITH THE OPTIONS IN PCAP 
ASSOCIATED WITH DISK 
CARTRIDGE CONTROLS, 



PRACTICE 

ANO USE AN INCREMENTING REFERENCE ADDRESS PATTERN* 



PCAP LISTING* CSK CTG T/M 



9. YOU SHOULD BE FAMILIAR 
WITH THE STATUS COUNT 
SEQUENCE DURING WRITE OPS 
ON THE DISK CARTRIDGE 
CONTROL* 



PRACTICE 



USING PCAP* OBTAIN A TRACE OF A TWO SECTOR WRITE OPERATION AND 
VERIFY THE SEQUENCE OF STATUS COUNTS 8Y USING THE SK CTG T/M. 
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TRAIN PRINTER CONTROL 



TRAIN PRINTER MTR TEST 1. INSURE THAT THE TRAIN 

ROUTINE MANUAL PRINTER IS OPERATING 

PROPERLY. 

PRACTICE 

USING THE TRAIN PRINTER MTR TEST ROUTINE* RUN ALL SECTIONS OF THE 
TEST. 



PCAP LISTING, TRAIN 2* YOU SHOULD 3E FAMILIAR 

PRINTER T/M WITH THE VARIOUS OP COOES 

AVAILABLE FOR THE TRAIN 
PRINTER CONTROL. 

PRACTICE 

USING PCAP* PERFORM THE FOLLOWING OPS TO THE LINE PRINTER: 

A- PRINT* SINGLE SPACE 

B. PRINT* NO SPACE 

C. PRINT* SKIP TO BOTTOM OF FORM 
0. SKIP TO TOP OF FORM 
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FILE PARAMETER BLOCK (FPB) -^ **-*■ 









Compilers build a File Parameter Block (FPB) for each file declared in an 
^n— object program. The length of each FPB is one disk segment. The FPB 

defines the file and its characteristics. At BOJ, the MCP stores both the 
File Parameter Block and the Program Parameter Block in the log area on 
disk (regardless of the LOG option setting) for reference during execution. 

NOTE 

The disk space used to store the PPB and the FPBs is returned 
at EOJ if the LOG option has not been set, 

FILE INFORMATION BLOCK (FIB) 

A File Information Block (FIB) is an MCP table residing in memory containing 
information concerning a file. There is a FIB for every file that is 
processed. It is created from information in the associated File Parameter 
Block, and is used during the processing of the file. For example, the 
record size and blocking factor are two of the parameters that the FIB receives 
from the FPB. 

Other information maintained by the MCP in the FIB consists of the input/ 
output mode and the current status of the file,' as well -as counters and 
data reference pointers, ,i f 7 

CHANNEL TABLE /& ^"^ ' /^t^ 11 ^ 

The MCP Value stack contains a set of eight contiguo us 24-bit fields (Q^lL 
Each field contains either a zero of tKejrcTianneA table memory address 
corresponding to that port. l z ^- ' r ** "'ljA 

Each Channel table is an area in memory containing 16 entries, each 48 bits 
in length. /f i - ^ 



INPUT/OUTPUT ASSIGNMENT TABLE (IOAT) nloffl* ^ ""/j^^ 

The Input/Output Assignment Table (IOAT) is a memory resident table, 

constructed, and used exclusively by the MCP. The purpose of the IOAT is r ^ 

to retain information concerning the status and availability of all -, ^/^ 

peripherals on the system. gc-ff"/ 65, / ^ 



f y 




V 




.. L^'li 


^ '' "N ± 




. .JUV 


1 S..--7 : T 


^ 
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Each of these is utilized as follows: 

1. Clock cable, takes early system clock from the processor (clock nodule on 
B1720) to the I/O Subsystem. On the distribution card, this clock is retimed 
and shaped and becomes the I/O Clock, and is distributed via coax cables 
throughout the I/O Subsystem (See Below). 

2. Sixteen Line Control Cable, carries five control signals (command active 
response complete, service request, clear, power-on) between the processor and 
the I/O's. It is connected via chip sockets on both ends, due to lack of F/P 
connector space on the distribution board. 

3. 50 Line Data cable, carries the I/O Bus (I/O Data Lines) of 24 signals 
between processor and I/O's. It is connected to F/P connector X# on the I/O 
Base. 

The signals contained on these cables will be distributed to the I/O Controls 
in the I/O Base via the Backplane. 

I/O SUBSYSTEM EXPANSION 

An I/O Base assembly is compulsory on all systems, but may not have sufficient 
space to contain all controls required. (e.g. three type B controls may be 
needed). There are two methods of expanding the I/O Subsystem, and they may be 
used singly, or together. The first is to add another I/O Base assembly, 
which is essentially the same as the first except for the interface board 
(now the sub-distribution board). This assembly is referred to as an 'I/O 
Base Extension', and one is allowed per system. It has identical capacity to 
an I/O Base. 

The second is to add 'free standing 1 I/O Controls which come complete with their 
own backplane and interface card (e.g. Mag. Tape, Single Line), In either case 
interconnection to the I/O Base,, and each other, is the same. A 'Daisy Chain 1 
is created (via F/P Cables), and the I/O Bus and control signals are distrib- 
uted along this chain, with termination of the signals always being on the 
last interface card in the chain, via pluggable load resistor packages. 

The interface card in any I/O Backplane (including the I/O Base) is always the 
Tight hand card as viewed from the frontplane. On most freestanding I/O's this 
is referred to as card 1, and will probably contain general control logic as well 
as the interface circuits for these controls. 

Note that although the control signals between the CPU and the I/O Base are 
carried via a 16 pin special cable, distribution of these signals from the I/O 
Base 'to other I/O subassemblies is via a regular 50 pin F/P cable. 

Consult the I/O Base Technical Manual for further information on this subject, 
and for I/O Clock adjustment procedures. 



B1700 I/O CONTROLS 



23 



CO-AX CLOCK 
CABLES 




-J 



I/O DISTRIBUTION 
' CARD 
(COMPULSORY) 



INTERFACE BOARDS IN I/O BASE EXTENSION OR FREE- 
STANDING I/O's (OPTIONAL) 



X$ 



Xtf 



Y$ 



Y* 



FRONT-PLANE INTERCONNECTION, T/O SUBSYSTEM EXPANSION 



PARALLEL LINES 



EX07 



EXOO 



EXOl 



EX02 



O— 



EX03 



o- 



EXO- 



EX05 

O EXOt, 

o 



BYTE COUNTER 



-* 



EBCDIC 

TO 
ASCII 

TRANS- 
LATOR 



XLATE 
BYPASS 



BIT 
COUNTER 



BIT 
TIME 

COUNTER 



•+-+ 





* 


INPUT 


tf- 


REGISTER 






•jjf. 




t- 




"t- 




t 




* 



100 BYTE MOS REGISTER 



■*» 



-c 



7 PARALLEL LINES 



1 OF 8 
DECODER 



7 PARALLEL LINES 
4 



SERIAL DATA FROM SPO 



ASCII 

TO 
EBCDIC 
TRANS- 
LATOR 



XLATE 
BYPASS 



MULTI- 
PLEXOR 



-*■- 






o 
o 



o 
o 

z 

»-3 
O 

w 



SERIAL DATA TO SPO 





STC1-23 


SCO-6 





EXO- 2 



CONTROL 
VARIANT 
REG. 



TEST STATUS 



TEST & CLEAR 



TEST SER REQUEST 



TFRMTNATF 







COMMAND 
REGISTER 


TRANSFER OUT 


EX 20- 2 2 


TRANSFER IN 






CONTROL VARIANT 




. 







OPERATION 
REGISTER 


READ 


EX4-7 


WRITE 








TEST 




PAUSE 







B1700 I/O CONTROLS 



25 



CONTROL SIGNALS 

The five Control Signals, which along with the I/O Bus itself complete the 
I/O Interface, are defined as follows. Four of the levels are generated 
within the processor, and one within the I/O Controls. 

CA - COMMAND ACTIVE. CA indicates to the I/O Controls that a command is 

, . „ . -,-*._j *-~ ,,-^r O "o r\r all of them. The Control(s) 

Demg transiuj. lucG w d..-^^*. j^^. ~~ -»- 

designated must receive the command at this time. 

RC - RESPONSE COMPLETE. Normally indicates that a response to the command 
just issued by the processor is expected from an I/O Control or 
controls. 

SR - SERVICE REQUEST. Is sent to the processor from an I/O Control when 

the control is at a point in its operation where it requires processor 
intervention - this is the only way an I/O can contact the CPU 
directly. SR true will set CC Register bit 1 true, and this should be 
picked up by the software currently active which should then initiate 
the appropriate I/O handling routine. 

CLRB - CLEAR BUS. Is true when the console 'CLEAR' pushbutton is pressed. 

Most logic within the controls will be reset, and the controls will be 
set to idle status. (Note: The Clear Pushbutton is not activated in 
the 'Run' mode.) 

PWRON - POWER ON. Is false during the Power-up period, thus preventing random 
logic activity at this time. Once DC Power is stable, PWRON will 
maintain a constant true. 



IOS - 



The direction of transmission (to or from the Processor) is controlled 
by the signal 'I/O SEND' (IOS), which may be generated by any I/O 
Control in the Sub-system. IOS is normally false, enabling the input 
gates from the Processor. When an individual control is required to 
send information to the Processor (during the 'RC' portion of a 
CA-RC cycle), it will generate IOS, thus reversing the direction of 
the I/O Bus. 
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EXAMPLE OF HOW SYSTEMS sOrrWAKb ha^ul^ ah x/v 

I Let us assume that a program is executing, and it reaches the point where 
it needs to begin reading cards from a card file for the first time (i.e. a 
card file is to be opened). This is a function which the program interpreter 
is not equipped to handle, and so it will 'communicate' a request for GISMO 
to handle it. A switch will occur and GISMO will become the active interpreter. 

2. GISMO will examine the communicate message and decide that it requires MCP 
assistance, as this file is being accessed for the first time, thus it will 
pass control over the the MCP, and the SDL interpreter will become the active 
MICRO- PROGRAM. 

3. MCP will check its "I/O Assignment Table" to see if there is an unassigned 
card reader on the system, (Note: although a card reader may be unassigned, 
the MCP will have automatically read the first card in any reader made ready, 
which should have been a control card or label (?date filename); thus if there 

is more than one reader on the system, the MCP will assign the one which contains 
the file requested by the job.) The unassigned reader will be assigned to this 
job, thereby preventing any other job from using it while this file is open. In 
order to do this the MCP will itself have to use the I/O Driver code in GISMO. 

4. To communicate its request for an I/O operation to GISMO, the MCP will gen- 
crate an 'I/O descriptor 1 which describes in detail the operation to be per- 
formed and the device on which it is to be performed. The 'I/O Descriptor' 
will be written into memory, where it will remain, at an address indicated by 
the 'Reference Address 1 , until this file is closed. The descriptor describes 
just one I/O operation (e.g. read one card, print one line), thus, to read a 
file a single descriptor may be used many times. (See below.) 

5. With the descriptor in memory, MCP hands back control to GISMO, which pro- 
ceeds to perform the operation described in the I/O Descriptor given it by MCP. 
This is done by executing those MICRO-ROUTINES which constitute the 'I/O Driver' 
The operation is completed in two parts, GISMO first sets up the card reader 
control to perform the operation required, and then exits temporarily while 

the operation takes place, (this takes a long time relative to the speed of the 
system). The exit is to the MCP, which must decide what to do next. 

6. Having been set-up by GISMO, the reader control will go ahead and cause a 
card to be read by the reader. The information gathered during this operation 
will be stored in the buffer within the control. When the operation is complete, 
.the control is able to communicate with GISMO (through the processor) that it 
needs attention (Hardware *SOFT f interrupt). 
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7. GISMO is re-entered from whichever interpreter was executing at the time the 
interrupt from the I/O Co ntrol, tP°k place £ a_c^ejck„i-S„^ — 

^e^een^HACBIL-In^tEii r rixtnsJU ~-and it will proceed through the second half of the 
TT^'opeTa^iotr, which is placing the read information in memory. The location 

of the data in memory will have been determined by the MCP, and included in the 

I/O Descriptor. 

8, A 'Result Descriptor' will be accepted from the control after the data 
transfer, indicating how the operation went, if any problems occurred, etc. 
This descriptor is written into a special field reserved for it in the I/O 
Descriptor. If a problem did occur, control is now handed back to the MCP as 

a user program cannot handle this. Otherwise, GISMO will now hand back control 
directly to the user program, with a communicate indicating a good result, and 
the location in memory of the card read data the program originally requested. 

The above procedures are illustrated below in Flow form. 
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PROGRAM 
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I/O CONTROL 
ACTIVE 



J 



*0 



DESCRIPTION 

PROGRAM DECIDES NEED TO INITIATE 
HEAD OP. 

GISMO EXAMINES COMMUNICATE AND 
BRANCHES TO MCP FOR HELP. 

MCP GENERATES I/O DESCRIPTOR AND 
PASSES IT TO GISMO. 

GISMO INITIATES I/O AND SETS U? 
CONTROL TO PERFORM READ. 

READER PERFORMS OPERATION. 
GISMO EXITS BACK TO MC? AND 
OTHER PROGRAMS MAY BE EXECUTING. 

I/O CONTROL INDICATES OP. COMPLETE 
'-AND GISMO IS RE-ENTERED TO HANDLE 
DATA TRANSFER. 

GISMO HANDS CONTROL BACK TO USER 
PROGRAM WHICH MAY NOW ACCESS aVTA 
IN MEMORY AND CONTINUE TO PROCESS. 



I/O INITIATION PROCESS FLOW 



NOTE: A 'REPEAT READ» operation, i.e. a subsequent Read on a file after ini- 
tiation as above has taken place will be handled a little differently. The 
I/O Descriptor can continue to be used again many times after it has first 
been created, thus it is only set up once by the MCP, at File Open Time* 
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After the user program, in the above example, has finished with the data it 
received during the I/O, it may decide it needs more data, so a further I/O 
operation is initiated. This time, however, when MCP receives the request, 
It merely "Re-Activates" the same I/O Descriptor as before, which is still 
in memory, and calls GISMO to execute it again. Thus, after the first I/O 
file, subsequent operations can be handled much more quickly. 



on a 



In the above example, one descriptor has been created by the MCP for the par- 
ticular file in question, and this in turn defines one area in memory, or 
•Buffer' to contain the I/O data. It can be seen that in this case, each time 
the user program requires activity on this file, it must wait, after the I/O 
has been initiated, until the physical I/O has taken place, before the needed 
data is available. This will have a bad effect on program execution time, as 
the program will continually be in a "waiting for I/O" status. To alleviate 
this problem, it is possible for the program to request the MCP to allocate 
two or more 'Buffers', and hence Descriptors, to a file at 'Open' time. Each 
of these descriptors has in it a field which contains the address of the next 
descriptor in memory. The last descriptor points back to the first. Thus,„ the 
descriptors are formed into a closed chain, within which they are 'linked 
together. (See explanation of I/O Descriptors below.) 

It is an automatic function of GISMO, once it is commanded to "execute" an I/O 
Descriptor (via its "Soft I/O" Routines), to pick up the next descriptor in a 
chain, and execute it after the previous one is completed. For example, in 
the program described above, the first I/O would take place as normal However, 
if a second Buffer was assigned to this file, at the time the first Buffer load 
of information was passed to the program (first physical I/O complete), the 
second I/O Descriptor in the chain would automatically be initiated, prio£ to 
the program requesting it. Thus, when the program next requests an I/O, GISi.o 
will find it already complete, and will pass the new data to the program immed- 
iately, instead of waiting for the physical activity of the peripheral. At 
the same time the first descriptor will now have been made 'Ready' again by 
the MCP (Program has finished with this data), and GISMO will re-execute it. 
In this way the I/O can be kept one or more steps ahead of program requirements, 
much improving system efficiency. 

I/O HANDLING IN OFF-LINE ROUTINES 

In the descriptions above we have been referring exclusively to I/O Operations 
in an 'On-Line' environment, i.e. under MCP control. There are many programs, 
particularly Test Routines, which do not operate in this environment, i.e. 
they are 'Off -Line'. 

The I/O handling procedures within these routines are of necessity, similar to 
Ihe Online procedures. Each program contains its own "I/O Driver" Routines 
(assuming the program is written In MICRO-CODE) and these are very s milar to 
those contained in GISMO, with the addition perhaps, of more error gnostic 
capability. The main body of the program, when it requires an I/O, will gc 
erate an I/O Descriptor identical to the one generated by the MCP, and branch 
into the I/O Driver' to have it execute. 
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The purpose of Input/Output descriptors, as explained earlier, is to communicate 
control information to the I/O Drive Routines in GISMO (or some other soft I/O 
Driver Micro-Program) so that these routines may cause the I/O Control desired 
to perform the necessary operation on the Peripheral. 
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X/O DESCRIPTOR FORMAT 

The format of the I/O Descriptor is the same for all l/0»s, although for some 
devices certain fields may not be significant. It consists oj.JL fjp-U^, e a ch. 
j^. Which l^L.hltaULong, uaking the vh ft lfi_ii^riptorl68 bitslong.^ Under 
On-Line conditions, the MCP suffixes several more FTetST'TcrTfia descriptor for 
its own use, but these do not affect the I/O Driver, and will not be discussed 
here, for further information see the MCP Reference Manual. 





Reference 
Address 














i 


-v-l 








AEA • 


RS 


LINK 


OP CODE 


A 

ADDRESS 


B 
ADDRESS 


C 

FIELD 



11700 I/O CONTROLS 



31 



THEREFERENCE-ADPRESS 

The location of a Descriptor in memory is contained in a separate 24-bit tic id 
called the 'Reference Address 1 . This address points to the beginning of the 
second field of the Descriptor, not to the absolute beginning. It is trans- 
ferred to the I/O Control Hardware by the I/O Driver during the initiation of 
an I/O, and is passed back by the Hardware to the Drive during the completion 
of the same I/O. This address is then used by the I/O Driver to relocate the 
Descriptor for which this particular I/O was initiated. 

The various fields of the I/O Descriptor itself are described in the following 
paragraphs : 

ACTUAL .ENDING ADDRESS 

This field contains the address_ of the l&c^t^MkiJOL-the-jxemax^^ (+1) 

vhere_ Jthe„la^JL~bi^"^~-i^^ from the- J/0 .CaritxaL. -was 

located. This is used by all controls, but is especially important for variable 
^r«ea*?<rifength devices (such as the SPO) where the actual buffer size may or win 
be much larger than the data field transferred. Thus the software has a rrcans 
of knowing where data received, or to be transmitted, on any given operation, 
stops, if it is not at the end of the buffer. 

RESULT STATUS 

At the end of every operation the I/O Control transmits back to the I/O Driver 
* j fl-frft r p.sult descriptor field, which contains information on the status of 
"The just completed operation. This result descriptor is written into the result 
status field of the I/O Descriptor. 

Prior to the receipt of the result descriptor from the control, the result 
status field is used to store other information pertinent to the I/O opera- 
tion, such as port and channel numbers for the control to be driven etc. This 
provides an extra communication link between the MCP and GISMO. 

LINK ADDRESS 

The Link Address es a 24 -*"' f *^eld which will provide the means of chaining I/O 
Descriptors to each other (see below). It will contain either the reference 
address of this descriptor if no chain exists, or the reference address of the 
next descriptor in the chain if one does exist. 

OP CODE 

This field contains the desired OP Code and its variants, defining the actual 
operation to be performed by the I/O, 

A - ADDRESS 

The_A,^ Field contains the beginning binary address of the Input/Output Memory 
area reserved for this descriptor (i.e. the buffer). 
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B - ADDRESS v 

V 

The B - Field contains the ending binary address (+lj of the buffer area re- 
served "Tn"memory for this" descriptor. ** - 

Thus the 'A* and , B I addresses between them define the buffer address and size 
for the descriptor. 

C - FIELD 

^i^Jfi^d ,con .tains. ,t^.„^PJJLe Addxess '. needed, 4 for Disk Operations, and is 
redundant except for those operations. It contains an absolute sector address 
which will point to the beginning of the area to be accessed oh a particular 
disk. Exactly which dirk but of the several that may be on the system is 
lleftned in the OP-Code. 

TYPICAL I/O DESCRIPTORS 

m^mmtmmmmmmmmm^m^ ^m ^ ^ i n 11 ■ ■«■■ ■ » ■■ ■ ■i^^w^*« ■ m —■ 

Note that all numbering is hexadecimal. 
(I) SPO READ OPERATION 

AEA RS LINK OP A B C 
Descriptor: 000000 000000 014740 000000 014ED8 014F78 000000 
(Before Execution) 

AEA RS LINK OP A B C 
Descriptor: 014F20 800080 014740 000000 014ED8 014F78 000000 
(AJEter Execution) 

Note that the buffer was not completely filled so , AEA I is not the same 
as •B* after execution. 

(J) DISK WRITE OPERATION (2 SECTORS, ADDRESS Q15Q) 

AEA RS LINK OP A B C 
Descriptor: 000000 000000 014740 400000 014ED8 015A18 000015 
(Before Execution) 

AEA RS LINK OP A B C 

Descriptor: 015A18 804080 014740 400000 014ED8 015A18 000015 
(After Execution) 

In the above examples the reference address was @014740@ 
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I/O DESCRIPTOR CHAINING 

The ability to link or chain together I/O Descriptors provides for the maximum 
utilization of the Processor and Peripheral devices. Illustrated here is a 
sample chain consisting of three descriptors: 



REF. ADDRESS 
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DESCRIPTOR #1 



DESCRIPTOR n 
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Each descriptor within a chain will have associated with it its own buffer area. 
la the example above the program would have requested 3 buffers for this file, 
and the MCP will have automatically generated a linked chain of 3 descriptors 
to accomodate this. 

In a serial processing operation (e.g. Reading cards) where each operation must 
occur in a fixed sequence, the I/O Driver software will not initiate a descriptor 
in a linked chain until the previous descriptor is completed. However, it will 
initiate a new descriptor before the user program has requested the data to 
which that operation relates (if this is a Read operation) and so the I/O can^ 
keep ahead of the program, increasing its execution speed. On a printing (Write 
Serial) operation using multiple buffers a program may dump data into a buffer 
for printing while the hardware is still handling a previous descriptor, thus 
there is no delay in program execution, as there would be on a single buffer 
operation, as the program would have to wait for the buffer to become available 
before continuing execution. 

The linking°one descriptor to the next, and the initiation of that next des- 
criptor is a GISMO controlled operation. If while linking, GISMO hits a des- 
criptor that cannot be initiated (e.g. it is already running) then it will exit 
the I/O Routines, and will not return until told to do so by the MCP. 

Linking methods for disk and tape differ somewhat from other types of unit, and 
the MCP reference manual should be consulted for more information this subject. 
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OPERATION 

Formation flow to and from the B 1700 I/O ^^E ^* 3 ^^^ Tap™ 

of I/O Descriptors. The I/O Descriptor used for the B 1700 Magnetic Ta pc 
Control II consists of seven 24-bit fields as shown m figure 1-7. The func 
tion of each field is as follows: 



E field 



RS field 



L field 



OP field 



A and B 
fields 



C field 



At the completion of a magnetic tape operat ion, the E field 
will contain the information end address. For Read Opera- 
tions, the address will point to the memory location where 
the next bit of data is to be stored. If a timeout or mem- 
ory access error occurs during the operation, the address 
will be incorrect. For Write Operations, the address will 
be equal to the address contained in the B field unless a 
timeout or memory access error occurs. The E field address 
is not applicable for Lock, Space-to-EOF, Rewind, Test or 
Stop Operations. 

The RS field is used to store the result descriptor at the 
end of a magnetic tape operation. The first two bits of the 
RS field are also used to determine the status of the des 
criptor. The function of these two bits is as follows: 



BIT CONFIGURATION 



00 
01 
10 



11 



FUNCTION 



Descriptor is not in use. 

Not applicable. 

The previous magnetic tape operation 

has been completed but the result 

descriptor has not been checked by 

the MCP. 

The previous magnetic tape operation 

has been completed but the result 

descriptor has not been checked by 

the MCP. The result descriptor also 

contains an exception condition. 



The L field contains a link address t h a t_ jgoi .n i t \s to t h e 
RS field of the next I/O Descriptor. - l^WpiijjiiiiM B'jlil** " 



d uf I hi) li i Al LUUIl UUUWilrtW w 

The OP field contains the operation code, variants, and the 
magnetic tape device unit number. 

The A and B fields contain the beginning and end addresses 
of the data for Read, Write or Erase Operations. These 
addresses must be in bytes (eight bits equal one byte). 
The A and B fields are not used for Space-to-EOF, Rewind, 
or Test Operations. 

The C field contains an address that points to the Lock 
Descriptor of the magnetic tape unit used by this I/O 
Descriptor. 
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Figure 1-7. B 1700 Magnetic Tape Control II I/O Descriptor 

In addition to the I/O Descriptors, a Lock Descriptor is assigned to each 
magnetic tape station in the magnetic tape subsystem. The Lock Descriptor is 
used as an entry to and exit from a string of I/O Descriptors assigned to .a 
given magnetic tape station. Each string consists of one or more sequential 
I/O Descriptors. 

The Lock Descriotor also provides a means of locking out all other re- 
miests to the strin^* until z.11 available I/O operations in that string have 
been completed? "block digram of the Lock Descriptors and I/O Descriptors 
used on a magnetic tape subsystem is shown in figure 1-8. , 
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Figure 1-8. Basic Block Diagram of Magnetic Tape I/O Descriptor Strings 
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The Lock Descriptor consists of six 24-bit fields as shown in figure 1-9 
The function of each of these fields is as follows: 



E field 
RS field 



L field 



OP field 
A field 

B field 



The E field of the Lock Descriptor is not used. 

The first two bits of the RS field are used to "lock" a 
string of I/O Descriptors. If the first two bits are equal 
to 00 (unlocked), they are changed by the I/O Driver to 01 
(locked) and a branch to a I/O Descriptor in the string is 
accomplished by means of the B field address. If the first 
two bits are equal to 01, the I/O Driver exits by means of 
the L field address to the next Lock Descriptor. 

The L field address is used as a link address to the next 
Lock Descriptor. 

The OP field contains the Lock Operation code. 

The A field is used to store the link address of the first 
I/O Descriptor in the string. 

The B field is used to store the address of the I/O Descrip- 
tor that is currently in operation. C.J7V™ ■ *f-~^, 
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Figure 1-9. B 1700 Lock Descriptor Format 



All communicates to and from the I/O control are handled by a micro-coded 
program labeled CSM (Central Service Module). Specifically, a portion of CSM 
labeled I/O Driver handles all I/O operations. The I/O Driver is initiated 
with a start address pointing to the RS field of a Lock Descriptor. (Refer to 
figure 1-10.) The first two bits of the Lock Descriptor RS field are checked 
for an unlocked (00) configuration. If an unlocked configuration is not found, 
the I/O Driver exits by fetching the Link address (L field) of the Lock Descrip- 
tor which points to the next Lock Descriptor. The I/O Driver then checks the 
first two bits of this Lock Descriptor RS field for an unlocked configuration. 
If an unlocked descriptor is found, the I/O Driver locks the descriptor by 
transferring a 01 into these 2-bit positions, then transferring the previous 
contents of these two bits back to the I/O Driver. If the lock is not success- 
ful (00 not received by the 1/0 Driver), the I/O Driver exits by means of the L 
field address as previously described. 

If the lock is successful, the I/O Driver checks the OP field of the 
descriptor. Since the OP field contains a Lock Operator, the I/O Driver exits 
by means of the B field address to the first I/O Descriptor in the string. The 
first two bits of the I/O Descriptor RS field are checked for a Ready condition 
(00). If the I/O Descriptor is Not Ready (these two RS field bits contain a 
10 or 11), the pointer to this descriptor is saved by storing it into the B 
field of the associated Lock Descriptor. Hie I/O Driver exits the I/O Descrip- 
tor by means of the C field address which points to the RS field of the asso- 
ciated lock descriptor. 
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EXIT 8Y B FIELD AD- 
DRESS TO THE CURRENT 
I/O DESCRIPTOR IN 
THE STRING 




Figure 1-10. Magnetic Tape I/O Driver Operation 
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O <AFrER EXECUTION) 80C080 OESIGNATEO RESULT 



O123*563'89.S*-»?»AeCO£fGHXJKLMNOP0RSlU^«XY2<J*a*t<l2;/J>I«\I 



05 
CO 



SPO TEST-OP & REPORT ON ENQUIRY 



OESCRIPTCR fl - ——————«——— — —.— — .————•————— — 

MAIN SPEC CHANNEL 10 2C FA 01474Q MAIN TOGS 0A00O0 C INC VAL OOCCOO OATA £7£8E9 LENGTH 0001E0 

ADD SPEC OUMMY REFERENCE ADDRESS 014740 ADO TOGS 10C000 MAX OISK SECTCR AOORESS 0QJ28F TIME DELAY 010000 

OUMMY REE ADO INCREMENT OCOOOO 

OESCRIPTCR: OOCOOO OOCCOO 000000 9CO0OC 014E08 01SOB8 COCOGO 

OEFGRE EXECUTION) 
c/i . 

g TEST STS1C0001 01CC2C C10C2C* XFROUTA 2C0OSO 010000 02C02C* XFRCUTA 200000 020C0O Q3C02C* XFRCUTA 200CC0 03000C 04QQ2C* 

PS XFRCUTA 2CC0CO 04CC00 C5002C* XFROUTA 2C00C0 05000C C&C02C* XFRCUTA 2C0000 060C00 C7C02C* XFRCUTA 200001 070000 08C02C* 

g XFROUTA 20G047 08CC00 C9002C* XFROUTA 200040 090000 0A002C* TEST S R100005 OOOCOl 12002C* XFRIN 400C00 120001 13002C* 

O XFRIN 4C0C00 13GC47 14002C* XFRIN 400000 140040 15002C* XFRIN 400000 150CC1 16002C* XFRIM 400000 160000 17C02C* 

° XFRIN 400000 1700AC CIC02C* 

O CESCRIPTOR: 014E08 C1C0AC OOOOCC 9C000C 014E08 01S0B8 OOCOCO 

M <AFT£R EXECUTION) 80CC80 OESICNATEO RESULT 

O 0l23456r89,S«-#7»A8C0EFGHIJ«LKKCPCRSTUVWXY2<Js3"C<*J;/2>l»M 



lit 0;t C C-C 



SPO READ -OP 



<A^-4- v - 



^i 




£0 



V fro o 



o 

O 

u 



o 
o 

— i 
CQ 



CESCRIPTOR 

'*IN_J.£LC 
AOO SPEC 



f I 



CHANNEL 10 2C J, A Q1W40 

OtnffiT~RE t E R E S C E A R E S S 1 4 7 4 



HAJN 
ADO 



fCGS 

TOGS 



QAQOQQ 

1 000 6o 



IKC VAl 
AX DISK S 



000000 
ECTOR A 



Y£ 

DA.U, £7XA£8. 
DORESS 00J28F 



CE5CRIPT0P: 
OFFCRE EXECUTION) 

TEST STS10C0OI 01C0PC 
XFKOUTA 20CCOO 0«.CCOO 
XFROUTA 20CQI.T C80CCC 
XFRIN 4CCC00 0C0047 
XFRIN 400000 0F00C9 
XFRIN 40CC 3 0FC0C1 
XFRIN tCCOOO » 6. 
XFRIS 4C00C0 CfOCCl 
XFRIN 4C030C 0F0CD6 
XFRIN 4 000 CO OF CO) 5 
XFRIN 4C00O0 OFC006 
XFRIN 400000 OFCCCJ 
XFRIN 4C0CC0 11CC0 3 
XFRIN 400000 17C080 
CESCRIPTCR: 014FFC 
<AFTER EXECUTION) 



OLMHY RFF c A0C I NCJEME NT, OC CCOO ,, 
OC'SOO O0OC00 OOO'OOO 000*00 14EC 



8 015088 000000 



010C2C* XFR.IUTA 200000 01000C 0?COZC« XFRCUTA 2COCO0 C2CC00 

C*50C?C« XfUnUIA 2CC0C0 O'JOOOC 0bC02C« XFROUTA 20000C ObOCOO 

C90C2O XFRJUTA <000<.0 090000 QAC02C* TEST S R1C0005 OOOCOt 

C00C2O XFRIN 4CC0C0 OOOO^C 0F0O2C* XFRIN 4C0C0C CFCCE3 

CF0C2C* XFRIN 4000C0 0F0OE2 0F002O XFRIN 400COO OFOCfcO 

CFCCCC* XFRIN 4CC0Q0 OFOOJ.C 0FCO2C* XFRIN 4C0000 CF0CE2 

CF0C2C* XFRIN 400000 0r004C 0F0O2C* XFRIN 4C000C 0F0CD9 

0F0C2C* XFRIN 4CC0C0 0F00C4 CFC02C* XFRIN 400000 OFOC40 

CFOCPC* XFRIN <.COC0O OF0004 0F0O2C* XFRIN 400000 0F0CO4 

CF0C2O XFRIN 40C0C0 0F00C4 0F0O2C* XFRIN 400000 0F0C40 

CFCC2C* XFRIN 4C00C0 OF004C QFC02C* XFRIN 400000 0F0C7F 

OF002C* XFRIN 400000 OFOOCl 0F0Q2C* XFRIN 400000 OF0CD7 

X5CC2C* TRM 0ATA10C0C6 150000 15C02C* XFRXN 4C00O0 15CC80 
C10C2C* 
aCCC8C OCOOOC OOOOOC 014EC3 015C88 COOOCO 

aoooao oesignateo result 



CIC02C • 
C7002C* 
C6C02C* 
CFOO?C • 
CFC02C* 
CFC02C* 
CFC02C* 
CFC02C* 
CFC02C* 
CF002C* 
0F002C* 
GF002C* 
HQQ2Q4 



XFROUTA 

XFRGUTA 

XFRIN 

XFRIN 

XFRIN 

XFRIN 

XFRIN 

XFRIN 

XFRIN 

XFRIN 

XFRIN 

XFP.XN 

XFRIN 



TIME OELAf 010000 



20COCO 
200COI 
4000CC 
400000 
400000 
4000C0 
400CQC 
400COO 
400CCC 
400C0C 
400COC 
4000C0 
400000 



03COOO 
07000C 
OBOOOl 
0F00C8 
0F00C9 
0FO0O7 
0FO0C5 
0F00C3 
OFOOCl 
0FOOE3 
0F0007 
0F007F 
160000 



04C02C* 
08C02C« 
0CC02C- 
0FCO2C- 
0FC02O 
CFC02C* 
QFC02C* 
CFC02C* 
0FCO2C* 
0FC02C* 
0FC02C* 
11C02C- 
17002C- 



THIS XA SPO READ CCXXANO TO -PCA?" 



O 



^* SPO WRITE-OP 



£ OU!"MY REF ADC INCREMENT OCOOOO 

O DESCRIPTOR? O0CCO0 CCCCOQ OOOOCC 40000C 014EC8 015008 COCOCO 

5 •"'Ti s ;=":i:!s win: ism "::;; ssss; £".": "">""> sx: sa:: S": :"»".:: as;: :bk! !s;s: 

i 5 E sss sss Saii iE: last sue sss as sss sss: sss sag as: bjsb: 



« 



XFHOUTA ?000C9 OfCCOO CECCZC. ;^«»; "™" SfOOOC 0EC02C XFRGU A SCOOtO OeC 00 CEC02O XFRCUTA 2000C9 OEOOOC CEC32C 

III liilli Hi! ssi! sss: eh linn ei; se; h I! !i! 

I :b; mill: sss: liSH !!!!! II1I1IE IE II!!!! lEIE SiLS iisi Sais 
i: =;: s :: sju: s| : ;;s .. ..»» -« S ; !g: - r «•«; -:: sss: ss.* -sub ssss sssss 

XFR'N 4CC00O 160C00 17CC2C* XFRIN AOOOCO 170080 01CQ2C* 
CESCRIPTOR: 0K.FF8 8CC080 OCOOCO <,00000 014E06 015088 COOOOO 
<AFT£R EXECUTION) 800080 OESICNATEO RESULT 

THIS IA SPC REAO CCKMANO TO -PCAP* 



PRINTER TEST-OP 



Smn R SPEC R ,l CHANNELT""n"o""""RroiwI<T "hIin TOGS 0ACC0O C UC VAL 000C00 OATA E7E8E9 "Jf™ JtfJlJJ 
ISo SPEC OUKMY REFERENCE AOCRESS 014740 AOO TC6S COCOOO MAX OISK SECUR ADORESS 0032BF 1IME DELAY 01000C 



OUNHY REF AOO INCREHENT 000000 
CESCRtPTOR: OOCOOC OCOOOO 0000.00 80000C 0H.EC8 015088 COCOCO 
C3EFCRE EXECUTION) 



ir S T STS1S0C01 010CIC Q1CC10* XFRClTA 2300fiO OiOOOO C2C010. XFRCUTA 230C00 Q20COO C30010. XFRCUTA 230C00 030000 OtCOlO* 

JfROUTA 2 COOO oloCOO 05CC10* XFR3UTA 23C0C0 050000 060010- XFRCUTA 230000 060<Q0 0700X0* XFROUTA 230001 070000 08C010 % 

XFROUTA 2300W 08CC00 C90C10* XFROUTA 2300*0 09000C 120010* TEST S R100005 00CC08 120010* XFRI* 43QCQQ 120001 lj«0};%. 

IfliH 430000 1J0C47 14C010. XFRIN 430000 140040 150010- XFRIN 430000 ISOUO 160010* XfRX* 4JOC00 U0OO.t lfCOlO«? 



XFRIN 430000 IJ0C47 
V) XFRIN 430000 170090 ClflCIO* 

- 1 OESCRIPTORs 014ED8 8C0890 OOOOOC 80000C 014EC8 015038 COOOCO 

S CAFTER EXECUTION) 8CCC80 DESIGNATED RESULT 

O 0123456r89,t«-*.?»A6CO£fCHZJKLHKOP0RSTU\l«XV2<)5a-£<«i;/S>»-M 

O 

o 

M 

o 
o 
r-- 



CM 



CO 



PRINTER PRINT & SINGLE SPACE 



DESCRIPTOR 
PA IN SPEC 
nr> SPEC 



II- 



3 

o 

H 
O 

a 



o 
o 

r-l 

m 



CHANNEL 3 ID 10 RA OHMfl MAIN TOGS CAC000 

OUHMY REFERENCE AOGRESS OIW^Q AOD TCGS C0CC00 
DUMMT REF ADD INCREMENT OC00O0 
DESCRIPTOR: OOCOOO OC000C 0000C0 5E000C 014EC8 015008 OOCOOO 

CIZJ4567 89. t«-r?»AeCDEFGHlJKLMNCPCRSTUV«XY2<)sa-C<* J ;/»>•■>! 



C X 
MAX 



KC VAL COOCOO 
DISK SECTCR A 



DAFA E7E8E9 
ODPESS 0032ef 



LENGTH OOOIEO 
TIME CELAT OlOOOC 



TEST STS130001 
XFROUTA 230000 
XFROUTA 23C0FI 
XFROtTTA 2J00F5 
XFROUTA 23C0F9 
XFROUTA 23C060 
XFROUTA 23C0CI 
XFROUTA 2300C5 
XFROUTA 23C0C9 
XFROUTA 230004 
XFROUTA 230308 
XFROUTA 23COE4 
XFRCUTA 2 3 0E8 
XFROUTA 23007A 
XFROUTA 23004C 
XFROUTA 23C001 
XFROUTA 23007E 
XFROUTA 230001 
XFRIN 43C000 
XFRIN 430000 
CESCRIPTCR5 CI 
CAFTER EXECUTI 



1 C I c 

040000 

OECOOO 

OECCOO 

OEGCCO 

OECOOO 

OECCCO 

E C 

C E C C C 

OECCOO 

OECCOO 

OECCOO 

OECCOO 

OEOOOO 

OECCCO 

OECCOC 

OECCOO 

070C00 

12CCCI 

160C00 

50B8 80 

ON) 80 



CIOCIO* 
C50C10* 
CECCIO* 
CEOCIO* 
OEOOIO* 
CECCIO* 
CECCIO* 
CECCIO* 
CECCIO* 
CECCIO* 
CECCIC* 
CEOOIO* 
CEOCIO* 
0E0C10* 
CECCIO* 
CECCIO* 
CEC010* 
CBCCIO* 
13CCI0* 
170C10* 
CC60 OCO 
C080 DES 



XFROUTA 23C05E 
XFROUTA 2300CO 
XFROUTA 23C0F2 
XFROUTA 2300F6 
XFROUTA 230040 
XFROUTA 230063 
XFROUTA 23C0C2 
XFROUTA 23C0C6 
XFRCUTA 2300C1 
XFRCUTA 23C0C5 
XFROUTA 23C0C9 
XFROUTA 2300E5 
XFROUTA 23C0E9 
XFRCUTA 23007C 
XFROUTA 23C050 
XFRCUTA 23C06C 
XFROUTA 23CCE0 
XFROUTA 230047 
XFRIN 43C0CO 
XFRIN 43CCC0 
OCO 5E000C 014E 
ICNATEO RESULT 



010000 02C010* XFROUTA 
050000 060010* XFRCUTA 
OEOOOC CECOIO* XFRCUTA 
OEOOOC OECOIO* XFRCUTA 
CEOOOC OEOOIO* XFRCUTA 
OEOOOO 0EC010* XFRCUTA 
OEOOOC OECOIO* XFRCUTA 
OEOOOC CECOIO* XFRCUTA 
OEOOOO OEOOIO* XFRCUTA 
OEOOOC OECCIO* XFROUTA 
OEOOOO OECOIO* XFRCUTA 
OEOOOO OECOIO* XFRCUTA 
OEOOOC OEOOIO* XFRCUTA 
OEOOOO CEOCIO* XFRCUTA 
OEOOOC CEC010* XFRCUTA 
OEOOOC CECCIO* XFRCUTA 
OEOOOC OECOIO* XFRCUTA 
080000 090010* XfRCUfA 
130047 140010* XFRIN 

irooac oiooio* 

08 015088 OOCOOO 



230000 

230000 

2300F3 

2300F7 

230058 

23006F 

2300C3 

2300C7 

2300D2 

230006 

2300E2 

2300E6 

230040 

23007F 

23005A 

2300&E 

23004f 

230040 

430000 



02C(00 

06CC00 

OECCOO 

OEOCOO 

OEOCOO 

CECCOO 

CEOCOO 

OEOCOO 

OECCOO 

CEOCOO 

OECCOO 

OECCOO 

OECCOO 

OEOCOO 

OEOCOO 

OEOCOO 

OEOCOO 

Q90C0-0 

140C40 



030010 
CE0010 
CE0010 

OECOIO 
CE0010 
CECOIO 
CEOCIO 
CEC010 
CEC010 
CECOIO 
OECOIO 
CEOOIO 
CEOOIO 
CEOOIO 
CEOOIO 
CECOIO 
CEOOIO 
CA0C10 
150010 



XFRCUTA 

XFRCUTA 

XFRCUTA 

XFROUTA 

XFRCUTA 

XFROUTA 

XFRCUTA 

XFRCUTA 

XFRCUTA 

XFRCUTA 

XFRCUTA 

XFRCUTA 

XFRCUTA 

XFRCUTA 

XFRCUTA 

XFRCUTA 

IRM OAT 

TEST S 

XfRXN 



230COO 
2300FC 
2300F4 
2300F6 
230CSC 
23004E 
2300C* 
2300C8 
230CC3 
23O0C7 
2300E3 
23O0E7 
230C5C 
23004* 
23005E 
230073 
AI30C06 
R100005 
430000 



030000 

OEOOOC 

OEOOOO 

OEOOOO 

OEOOOO 

OEOOOO 

OEOCOO 

OEOOOO 

OEOOOO 

OEOOOC 

OEOOOO 

CEOCOO 

OEOOOC 

OEOOOO 

OEOOOO 

OEOOOC 

OEOOOO 

000008 

150080 



OECOIO* 

CECOIO* 

OECOIO* 

OECOIO* 

OECOIO* 

OECOIO* 

CECOIO* 

OEOOIO* 

CECOIO* 

OECOIO* 

CECOIO* 

0ECQ1C* 

OECOIO* 

OECOIC* 

OECOIO* 

OECOIO* 

07C010* 

120010* 

16C010* 



0123456789.S*-*?«-A8CCEfCHIJXLHNCP0RSTUV«XY2O53-C<U;/X>#-M 



DISK* CARTRIDGE TEST-OP 



3ESCRIPT0R ,1 :™':"": Y'lT" PA l*74C M IN fCGS OACOCO C XKC VAL OOQCOO DATA E7E8E9 LENGTH OOOXEO 

JSd" spec Su^Y^crcRE^E^poRcSS SlwtS ISJ" ro« OOOOOO HAX DISK SECICR ADDRESS 003Z8F IIHC CELA* OiOOOO 

OUHHY REF ADC INCREMENT OCCCOC 
C^SCfllPTCR: OOOOOO OOCOOO OOOOOO 80000C OK1EC8 015088 COCOCO 
<8EFQR£ EXECUTION) 
rr.r <«i«eaai C10C1A ClOCiA. XfROUTA 250080 OIOOOO 02C01A* XFRCUTA 250000 020C00 C3Q01A- XFRCUTA 230000 030000 Jjjoi-Jr 

1 IP II HE HE «? ! IE SH HHIH 3»-33 Ei !Ei E" S SS SSH 

§ XFRIN A50COO 170C9A ClCClA* „.„„„„- 

O CESCRIPTOR: 014ED8 80*89A OOOOOO 80000C 0K.E08 015088 COCOOO 

O <AFTER EXECUTION) 8CCC8C DESIGNATED RESULT 

M 0123*567 89. $*-r7^A8C0EFCKIJXL«NCPCRSTUVWXY2<)s3-C<t3;/2>**M 

o 
o 
r^ 



•^ 
^ 



to 



DISK CARTRIDGE READ-OP 



VATN SPFC CHANNEL 5 I!) SA RA 014740 MAIN TOGS QACOOO i. **«. V«i wvuvuu u* • « i«i«' ..*..»..... ----■•- 

-i SPEC OUHMY Rffi-r a^ESS Ol^fl ADO TCGS COCCCO MX 0ISK SECUR ADORESS 00J2EF IXNC CEIAY 010000 



ADO 



°- - R SPEC R ,1 CH»NKEl"5 "!n"ir""RA"0U7V0 MAIN TOGS OACOOO C *>?_ VAL JOOCOO OATA £7E8E» LENGTH OOOIEO 

OUHMY Rffi—r' a " G •< E S S 014740 " *"" 

DtHMY REf A£i: ...Ciit^EM 0CQ000 
DESCRIPTOR: OOCOOO OOCCOO 00OOOC OOOOOC G14EC8 015088 COCOCO 
OEFORE EXECUTION) 

TEST STS150001 OICC1A 01001A* XFRCUTA 2500C0 010000 C20C1A* XFRCUTA 250000 02CC00 CJ0OIA* "FROUTA 250000 030C00 OJCOJA- 
XFRQUTA Z5O0O0 04CCC0 C50CIA* XFRCUTA 25C0C0 050000 06C01A* XFRQUTA 250000 060C0O 07001A* XFRCUTA 250CCI 070000 8C01 J. 
XFrSuII 250047 080000 * XFRCUTA 250040 090000 0AC01A* TEST S R100005 C0CC20 CB001A* XrRlN *50C0C 080001 • 

3 xrRlN 450000 OCCCW CQ0C1A* XFRIN 45CQC0 00004C OFCOIA* XFRIN 450000 OFFCFO CFCOIA* XFRIN 45O0C0 OFFOFO OFCOIA 

§ IfllH tlllot SfFCFC "oCll. 450000 OFFOFO CFOOIA* XFRIN 450000 OFFCFO CFC01A* XFRIN 450C00 OFFOFC CFCOIA 

^ vcr in tlcSoO OFFCFO CFCC1A* XFRIN 45C0C0 OFFOFC OFCOIA* XFRIN ° 450C0C OFFCFO CFCOIA* XFRIN 450CC0 OFFOFO CFCOIA 

§ YfRll llolll FFCfS CFOOIA. XFR N 45G0C0 OFFOFO OFCOIA- XFRIN 450000 OFFCFO CFCOIA- XFRIN 450000 OFFOFO CFCOIA 

8 IfRXS tsOOOO FFCFO OFQCIA* XFRIN 450000 OFFOFC OFCOIA* XFRIN 450000 OFFCFO CFOOIA. XFRIN 4500CC OFFOFO OFCOIA 

O JfR N 450000 FFCFO CF0C1A* XFRIN 45C0C0 OFFOFC OFCOIA* XFRIN 450000 OFFCFO CFCOIA* XFRIN 450000 OFFOFO OFCOIA 

" ffl UcnOO FFCFO CFOCiA* XFRIN 45C0C0 OFFOFC OFCOIA* XFRIN 450000 OFFCFO CFCOIA* XFRIN 450COC OFFOFO OFCOIA. 

: 5 5 0000 FfSfS CFC * XFR N 45C0cS SfFoVo OFCOIA* XFRIN 450000 OFFCFO CFCOIA- XFRIN 450000 OFFOFO OFOOJA- 

g Yr* 0ATA150006 OFOCOO 150C1A* XFRIN 450000 150080 UC01A* XFRIM 450000 U0C40 UCOU* XFAXK 4500CO 170G8C CUOiA- 

•^ DESCRIPTORS 015008 804C80 OOOOOC OOOOOC 014EC8 015888 C08000 

S <AFTER EXECUTION) 800C80 OESICNATEO RESULT 

oo oooooo oooooo oooeeooccoeceoocccooooooccoocooooooocooocococo 



DISK CARTRIDGE WRITE-OP 



O 

O 
O 



M 

O 
O 

r-4 



CESCRiPTOR II ~ „, „.,,,„ 

HA. IN SPEC CHANNEL 5 ID 1A RA 0147*0 

AOO SPEC OUMHY REFERENCE ACCRESS I <• 7 «. C 

OUPMY REF ACC INCREMENT OCOOOO „ AA „ a „ 

CrsCRIPTCR: 00C000 0CCC00 000000 40000C 0UEC8 015088 000080 
(BEFORE EXECUTION) 



MAIN TOGS 0ACOO0 C UC VAL 000CO0 
AOO TOGS 00CO00 MAX 0i$K SECUR A 



OATA E7E8E9 

ooress ooszer 



LENGTH 000U0 
IIME OCLAY 010000 



TEST STS150001 
XFROUTA 250000 
XFROUTA 25F0F0 
XFROUTA 25F0F0 
XFROUTA 25F0F0 
XFROUTA 25F0F0 
XFROUTA 25FCF0 
XFROUTA 25F0F0 
XFROUTA 25F0F0 
XFROUTA 25F0FO 
XFROUTA 2500*0 
XFRIN 450000 
CESCRIPTOR* 01 



CIO 01 A C1001A* XFROUTA 250040 01000Q 

04CC0Q Q50CIA* XFRCUTA 2500CO 050000 

OECCOO CEOCIA* XFROUTA 25FQF0 OEOOOC 

OECCOO CEOCIA* XFROUTA 25FOFO OEOOOO 

OECOOC OEOCIA. XFROUTA 25F0F0 OEOOOC 

OECCOO CEOCIA* XFROUTA 25F0F0 OEOOOO 

CECCOO CEOCIA* XFROUTA 25F0F0 OEOOOO 

OECCOO CEOCIA* XFRClTA 25F3F0 CEOOOC 

OEOCOC CEOCIA* XFROUTA 25F0F0 CEOOOO 

OECCOO CECCIA* TRM 0ATA15C0C6 OEOOOO 

090000 OAOCiA* TEST S R100005 OOOOZO 
14C040 15CCIA* XFRIN 45C0C0 15008C 
5088 020COO OOOOQO 400000 014E08 0150 



02 CO 1 A* 
06C01A* 
CECOIA* 
OEC01A* 
OECOIA* 
OECOIA* 
OECOIA* 
OECOIA* 
OECOIA* 
07C01A* 
12C01A* 
16C01A* 
B8 000080 



XFROUTA 

XFRCUTA 

XFRCUTA 

XFRCUTA 

XFRCUTA 

XFROUTA 

XFRCUTA 

XFRCUTA 

XFRCUTA 

XFRCUTA 

XFRIN 

XfRXN 



250000 C20COO 



250080 
25FCF0 
25FCF0 
25F0FC 
25F0FC 
25F0F0 
25F0F0 
25FCF0 
250001 
450000 
450000 



060CO0 
CEOCOO 
OEOCOO 
OEOCOO 
OEOCOO 
OECCOO 
CEOCOO 
OEOCOO 

orccoo 
120C01 

UOC40 



C3001A* 
CEQ01A* 
CECOIA* 
CECOIA* 
CECOIA* 
CECOIA* 
CECOIA* 
CECOIA* 
CECOIA* 
08001A* 
13001A* 
17C01A* 



XFRCUTA 

XFRCUTA 

XFRCUTA 

XFRCUTA 

XFROUTA 

XFRCUTA 

XFRCUTA 

XFRCUTA 

XFRCUTA 

XFRCUTA 

XFRIN 

XFRXN 



25O0C0 

25FCFC 

25F0F0 

25F0FC 

23F0FO 

25FCF0 

25F0F0 

25FCF0 

25F0F0 

250C47 

450000 

450000 



030000 
OEOOOO 
OEOOOO 
OEOOOC 
OEOOOO 
OEOOOC 
OEOOOO 
OEOOOC 
OEOOOC 
080000 
13004 7 
170000 



4001** 
OECOIA* 
OEOOIA* 
OECOIA* 
OECOIA* 
OECOIA* 
OEOOIA* 
CECOIA* 
OECOIA. 
09C01A* 
14001A* 
01001A* 



CD 



B1700 I/O CONTROLS _. 
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ATI No: 61201 
ADVANCE Oo „. 2-13-76 

Burrougtis ~ ~-g // T£CHN,CAL _._ »•«<>• i »» 9 



Field Engineering 




INFORMATION (ATI) 



Originator. TIO- Snntn Bnrbarn 



Product: B1700 Disk Cartridge Con tj=X£ 



TitU: FUNCTIONAL DESCRIPTION OF DISK CARTRHXae CONikOL-Ij. 
Publications Affected: (Insert ATI Number on document page(s) as indicated) 
None 

Purpose: General Information 

The B1700 Disk Cartridge Control-II (DCC-Il) differs from Disk Cartridge 
CoStrol-I (DCC-I) in several functional areas. In add Hon to these 
Actional differences, there are several enhancements in the DCC-H 
that improve systems reliability and allow easier operations procedures 
that were not available with DCC-I. 

An example of this is that the DCC-I provides for the *«£*£»* of 
from one to. four drives with a capacity of exther 203 cylinders or wo 
cylinders at 2200 BPI while the DCC-II Provides for * h « a " a ffi n * f in 
from one to four drives with a capacity of U06 cylinders at ^00 BPI in 
addition to those handled by DCC-I. 9<m- *?- "-"<» ■ gcc3 
Operational Functions 
Address Search (DCC-I or DCC-Il) 

Before the control performs a Burroughs Read or Burroughs Vrite operation 
it must determine the position of the read/write head by «"*"» £ "? 
address search. Stored within the control during these operat ions is 
the complete address of the sector for which the control « •£ r £»^ 
For a Burroughs Read, this is the address of the next sector to be read - 
For a Burroughs Write, it is the address of the sector preceding the 
sector to be written.' As each sector is read- or written, the search 
address is increased by one. 

In the address search, the control causes the attainment °* bit s £^°" 
nidation at each sector. The method and timing are identical to those 
in the Burroughs Read operation, described in the Burroughs Read para- 
graph that follows later in this document. 

Vhen both types of synchronization have been obtained, the control 
compares ttos.ctor address with the address for which the control 
i» searching. There is no attempt to verify an address compare by 
checking the length of tho data field or the accuracy of the ">C 
or postamble. (In a Burroughs Read, however, an error in . d ~™£toa 
length or in LPC of a sector actually read is detected and reported 
preventing use of erroneous data. In Burroughs Vrite, such detection 
does n ot occur ) . . 
F.E. Dist. I -op 
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Address Compare 

DCC-I vill accept a single address compare and will then read or 
write f as indicated by the OP code. 

DCC-II requires two address compares before performing a read or 
write decreasing the probability of address search error. The 
first compare is used essentially to verify that the drive is 
positioned to the required cylinder. (Only cylinder and track com- 
pares are necessary.) A second address compare is then necessary 
before DCC-II will perform the read or write. These two compares 
need not occur in the sequence appropriate to the positions of the 
sectors on disk. The address compares are required for the first 
sector operation following each internal seek. 

Seek Complete Report (DCC-II Only) . 

In order to inform software that an implicit seek has been completed 
DCC-II will raise Service Request any time all the following conditions 
are true : 

a. Control is in Status -Count=l 

b. Seek Status flip-flop for a drive is true 

c . Seek Complete is true for same drive . 

Under these conditions , DCC-II raises Service Request and responds 
to the Test Service Request command in the normal manner. .(There is 
no indication to software which drive (s) has completed an implicit 
seek.) Service Request is maintained until the control is advanced 
from Status Count-1. 

By means of a Test Status Command , the i/O driver determines that 
the control is not in Status Count=10, and therefore will not return 
a Reference Address. The driver proceeds through the queue and the 
operation which initiated the implicit seek will be performed. At 
the completion of this operation , if another drive has completed an 
implicit seek, Service Request is raised as the control enters Status 
Count=l. 

Write Next Sector (DCC-I Only) . 

DCC-I t in addition to the Write Initialize operation , performs the 
Write Next Sector operation. Upon receiving this operation, DCC-I 
writes the sector following the next sector pulse on the current 
cylinder and addressed track. The system provides up to two full 
buffers of information, followed by a Terminate Data command. Be- 
ginning at the sector pulse, the control writes the information as 
received, without adding preamble, sync address, LPC or postamble. 
Writing begins as soon as possible following receipt of the first 
bufferload. Response to the control's request for the second buffer- 
load of data must be extremely rapid or the second bufferload of data 
will bo replaced by zeroes. This condition is not reported by the 
DCC-I. 
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Write Next Sector operation is provided for maintenance purposes. 
In general , the operation is not appropriate for software use , 
as the sector written cannot be predetermined. 

No equivalent of the Write Next Sector operation is provided on 
DCC-II. 

Burroughs Road . 

The usual method of reading from the disk cartridge is called 

the "Burroughs Read. 11 Upon receiving a Burroughs Read operation 

the rontrol first determines whether the head i s positioned to 

the addressed cylinder by reading the addresses from the di.sk. 

If the cylinder address is correct f the control checks that sector 
and subsequent sectors for the required cylinders, track, and 
sector address, When the required address is tin tec ted, the data 
from that sector is read into the first data buffer. The control 
then signals the system to empty that buffer, and concurrently 
begins searching for the next higher numbered sector, While 
this should be the following sector, the controJ does not check 
for position on disk. 

If the control determines that the head is not positioned to the 
correct cylinder address (and if the Seek Status flip-flop is 
not set) the control sets the Seek Status flip flop, commands 
the drive to move the head to the desired cylinder, then exist; 
by returning a result status with Bit 17=0. This leaves the 
operation in the queue and frees the control to perform one or 
more operations on other drives during the resulting head motion, 



s 



If a sector is ready to bo read when all buffer* are full, the 
control will wait until a buffer has been made availabLo and 
the sector is again in position. DCC-II will wait indefinitely. 
DCC-I will wait approximately 160 milliseconds, and will then 
exit reporting Address Coincidence Not Achieved. 

Reading entails two types of synchronization; bit synchronization 
and data synchronization. Bit synchronization is required for 
each sector, as the sector to sector transition is not bit- 
continuous.'. Reading is completely disabled for a fixed time 
following a sector pulse, preventing faulty bit synchronization 
during this sector-to-sector transition. Reading is then en- 
abled for the purpose of bit synchronization of the disk cartridge 
drive elec troinics . The pattern recorded on the disk for this 
phase of the operation must be all zeroes. A fixed time later, 
the control assumes that the drive has achieved correct bit 
synchronization and the search for the sync byte is begun. This 
procedure is performed for each sector, regardless of whether 
bit synchronization or data synchronization had been achieved 
on the previous sector. The following tablo indicates the tiwe 
delays utilized for th« various disk cartridge drives: 
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DCC-I (220GBPI) j DCC-II (2200 BPl) | 



Time from sector pulse 
to start of bit syn- 
chronization . 

Time from start of bit 
synchronization to 
start of s>nc search 

Total -Time from sector 
pulso to start of sync 
search 



USoc 



USec 



28-32 



6*4-96 



92-128 



28-32 



28 



r >()-60 



If during the search for the sync by I e , a one byte, js .lore- tod 
which is not part of a correct sync pattern, an rrror has occurred 
because either a one bit has been picked up in the proambJo, or 
the svnc byte has been missed. If the sync byte ha. been missed. 
DCC-l' continues to search into the 180 bytes of data for the sync 
byte and will bvpass any number of 0110 bits and ull accept a data 
byte of the bit' pattern of the sync byte. To reduce the probability 
of false sync after missing the sync byte, DCC-1J abandons sync 
searcn uporreceipt of a one bit which is not part of a correct sync 
byte. 

Rea d Absolute 

»■■■ ■ I M II W — I II M I 'I ■ - '■ ■■■» — 

On DCC-I Read Absolute is performed only at sector of any t 5" a< ^- 
indication of sector in the address is ignored, and the Read absolute 
^performed at sector of the addressed cylinder and track. (This 
operation was formerly called Read Index) . 

Read Next Sector (DCC-I Only) 

No equivalent of the Read Next Sector operation is provided on 
DCC-II. 

Test (DCC-T or DCC-II 

The Test- operation causes the control to return a result indicating 
the staus and identification of the control. 

Variants on the Test operation allow the software to be notified 
Vhon the Ready/Not Ready status of the designated drive changes. 
This alerts the software when a disk cartridge is replaced, so 
that the label of the new cartridge can be read. (This function 
is not provided on DCC-I.) 
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Another variant on the Tost operation causes the control to 
pause four milliseconds before returning a result. (This 
operation is provided on both DCC-I and DCC-II.) 

Pause . 

The Pause operation causes the control to wait four mill 1 seconds 
then return a result. (This operation is not provided on DCC-I. 
Pause on DCC-I is available only as a variant on the Test opera- 
tion.) The I/O Driver does not store a result for a Pause 
operation. 

Special Conditions 

Address Coincidence Not Achieved . 

In a Burroughs Read or Burroughs Write operation , the control 
searches for one or more sector addresses. If the control is 
unable to locate an address within the prescribed number of 
index pulses (four for DCC-I f two for DCC-Il) the operation 
is terminated and Address Coincidence Not Achieved is reported. 

pfaiplicit Seek Loop . 

DCC-I will perform an implicit seek if an incorrect cylinder 
address is detected and no internal seeks has occurred, even if 
data has already been transferred. If attempting to read a 
sector with faulty cylinder address f or attempting to write 
the sector following a sector with faulty cylinder address f 
DCC-I will perform an implicit seek (to the current cylinder) 
and leave the operation in the queue to be retried. The opera- 
tion will be retried an indefinite number of times. Since the 
Seek Status flip-flop is set at the conclusion of each attempt, 
other programs are in general unable to communicate with that 
drive. Recovery from this condition, if required, must be pro- 
vided by software. 

DCC-II recovers from this condition without special handling by 
software. The first sector read on each attempt will vary some- 
what. YThen one of these initial sector address searches indicates 
correct cylinder and track, an implicit seek is prevented. If 
the control is then unable to locate the required sector address, 
the control completes the operation, reporting Address Coincidence 
Not Achieved and Sector Address Error. 
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Hangup bv Seek Statu s F3 ip-Flop 

This condition occurs when th< , Seek Status f Xip-f lop i. ..t «d 
the oueuo contains no operation for the cyiinuu " 
drive is currontlv positioned. (This is the usual ro»u It of 
an undetected seek error on implicit seek.) Any ??•"«"" £ or 
the drive including the ono for which the implicit seek was 
performed', is returned to the queue to be retried later. The 
condition' continues indef anitely . 

Hecovery from this condi -on *f renui red^ust ^provided^^ 

EipSp^y performing fLad Absolute operation or by a Test 
fHp-iiopb uy F ^ nrr-T the software can re*ol the beek 

Statu^fliP^ops-by^ Read'Absol^te or Read Next Sector operation 

I/O Descriptor Operation 

Bead DD HD CD I n00M v — ^ — ^-' ' 

^Vocation specified hy the A address and end Lng at but- 
^ d e „ot 1 r e ni:red P out f w e itl b L t ^ B ity d ch:cked by the oontro, . 

MV = 00 Read data as described 
MV - 01 Undefined 
MV = 10 Read Absolute 
MY = 11 Read Next Sector (DCC-IJ 
Read Absolute (DCC-II) 

UU s= 0...3 Unit number 



in 
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Write HO P^H LO lOJ-OM.V " f i DD CD DD 

Write data to the disk starting at the sector indi rated by the 
file address (c) from ascending memory locations beginning at 
the location specified by the B address. Zero fi-U the last 
»ector f if necessary. 

MV *= OO Write data as described 
MV « 01 Undefined 
MV ^ 10 Write Initialize 
MV » 11 Writ* Next Sector (DCC-l) 
Write Initialize (DCC-Il) 

UU ■ 0...3 Uhit number 

j p ause | 111 ......... .. i . M . . ..,«., . ^ . ,.J 

Return SR after pause of k milliseconds. Result returned by- 
control is not to be stored f and must have bit #1=1 f bit #17=0. 

Note: This operation is generated by the i/O Driver. There 
is no explicit Pause operation in tlie linked list of 
i/O descriptors. 

Note: This operation is not recognized by DCC-I f but is 
recognized by DCC-II. 



Test fin Has"! m 1 ioowp uu I 

Test the drive and the control for the following conditions: 

1 # Drive Ready 

2. Write Lockout 

3. Peripheral Seek Timeout - peripheral was unable to reach 
required cylinder within 200 milliseconds. (Reported until 
another seek is initiated by control.) 

k m Seek Status flip-flop set 

5, Position settled (drive not seeking) 

6, Control identification 
7 # Drive presence and type 

WP - 000 Store result unconditionally 

« 100 Store result only if Ready; otherwise continue linking 
. «• 010 Store result only if present and Not Ready; otherwise 
continue linking 
« 110 Undefined ■ . 
« XXI Pause four milliseconds before fetching the next I/O 

descriptor. Do .not store result. Ignore unit designation 
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Notes : 



DCC-I does not recognize W f and returns a result 
vith bit #17=1 in all cases except Pause, in which 
bit #17=0. 

DCC-II recognizes W, and returns a result with bit 
#17=0 if the result is not to be stored. 



Result Status Information 

1. Operation complete 

2 Exception condition (3 through 7, 12, or 1; set* J 

3] Not Ready - operation not performed or not completed 

(a3 1 operations) 
k. Parity error (Burroughs Read) -'■' 

5. Reserved . . . N 

6 Memorv parity error (Burroughs Vrit.e, Write Imtnalxzej 

(software generated) <*7 <^-**' ^ < /ip ^ 
7. Write lockout - operation not performed (Burroughs \vnte, 

Write Initialize, Test) 
8 9 10* Unit ID (All operations except Pause) (Field changeable ) 



B 2 



X 

o 
o 

1 
1 



X 

o 
1 

1 
o 

/:. 

I 



10 

o 

1 
1 
1 
1 

V 



Not present 

32 Sectors, 203 Cylinders 

32 Sectors, U06 Cylinders 

6'» Sectors, k06 Cylinders 

-Present 

-hOG Cylinders 
6k Sectors 



J<-. 



11. Sector Address Error** (DCC-II only) 

12] Illegal Address (any read or write) 

Tor) Seek Incomplete (Any operation except Pause) 



13. 

15. 
16. 
17. 



Seek incomplete \M\y upei-anw. «;*.«,«. **« * , 

Address Coincidence Not Achieved (Burroughs Read, Burroughs 

Write) . # . /) I I ' , i^-^rpf ' — A>S 4Wf^- 

Not Seeking (Test) (Position Settled) ftyjf<t*^ l -< /or 1 ^' 

Reserved m % —^.l^ 



Seek Status flip-flop sot (Test) 
Reserved 
a,. Operation Complete*** 
18-2** Control ID = 0011*00 (DCGl) (Test) 

= OOJUIOIO (DCC-II) (Test) 
4 



5^ 



*Dit #2 is also set on any operation for which bit #10-0 f i.e. 
unit not present. 
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**DCC-II sets Bit 11 to indicate that the drive was positioned 
to the correct cylinder but the required sector could not be 
located. Bit 11 is never set when Bit 12 is not set. Bit 
11 is neycr set by DCC-I, 

***Control returns result with bit #17=1 if result is to be 
stored* bit #17=0 if result is not to be stored. 

Installation requirements for DCC-II include use of an i/O 
Base-II. Information pertaining to conversion and re-conversion 
of I/O Bases is available in the F. E. Feature/Modification 
Installation Manual section Bl page ^-5, 
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PERIPHERAL AND C N LRDJ^AN^L Y §1$, .PROGRAM 

„ — — ^ " > C A P 






~FOR TRAJJOJ1G 
GENERAL DESCRIPTION 






f 



THIS PROGRAM IS INTENDED TO PROVIDE A MEANS OF VER IF YING CORRECT 
OF THE 81700 SOFT I/O CONTROLS/ OF EXlRCISING SPECIFIC 
ON I/O DEVICES, ANO TO AID IN GENERAL DRUGGING OF 
LARGE NUMBER OF OPTIONS FOR THE USER'S 



OPERATION 

OPERATIONS 

I/O 8Y PROVIDING 



SELECTION 



PCAZ^SPXS NOT HANPLE SINGLE LIJ^CONTROLS 



INSERTICN OF 



PARAMETERS 
ANALYSIS OF RESULT 
US r R. IT IS ADVISED THAT 
PARTICULAR SOFT CONTROL OR 



DESCRIPTOR 
TOGGLES/ ETC) 



THIS PROGRAM REQUIRES THE MANUAL 

(OP COOES/ FILE AOORESSES* PROGRAM 

STATUS INFORMATION IS THE RESPONSIBILITY 
THE 31700 FIELD TECH MANUAL FOR ANY 

SUBSYSTEM 8E USED IN CONJUNCTION WITH 



OF THE 



THIS PROGRAM- 



R1700 T/n rnwrim q 



INDEX TO INFORMATION ABOUT PCAP 



5? 



SUBJECT 

General Description 
Program Loading 

DrAftrcm fTra 
*. i- w £ J. dill u o c 

Specifications Halts 

Running the Program 

Main Specifications 

Main Toggles 

Comparing Data 

Reference Address 

Additional Specifications 

Additional Single Step Options 

Additional Trace Options 

Data Specifications 

Program Halts 

I/O Exchange Information 

Control" ID's 

OP Codes & Result Descriptors 

SPO 

80 Col Reader 

80 Col Punch 

80/96 Col Reader/Punch 

Printer 

Disk Cartridge 

Disk File 

Disk Pack 

Reader-Sorter 

Cassette 

Mag Tape 1 & 2 

Mag Tape 4 

Paper Tape Reader 

Paper Tape Punch 
High Speed Control Information 
Examples of Running PCAP 
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PROGRAM LOADING 



0. 



1- 
2- 
3. 
4, 

5, 
6. 
7, 



AND 
THE 



REVISION 
LISTING 



READER 



CHECK TO INSURE THAT THE CASSETTE TAPE NUMBER 
MATCH THE CT-(NUm 9 ER> AND REVISION PRINTED ON 

UNDER THE PROGRAM TITLE. „„-,.„ . ., rKCfTrr 

PI ACE CASSETTE TAPE OF THIS PROuRAM IN CASSETTE 

MAKE SURE CASSETTE IS AT 30T AND 8QT LIGHT IS ON. 

TURN MODE SWITCH (UNDER RUN LIGHT) TO TAPE. 

TURN REGISTER SELECT SWITCH (UNDER STATE LIGHT) TO 

POSITION 2. 

PRESS CLEAR. 

WHEN S TAPE R STOPS CHECK THE FOLLOWING REGISTERS 

WHEN TAPE 5^ ^^ AAA (gqoo ^^ LQA0 TQ THI$ p0INT)# 

LAST 4 OIGITS OF THE CT-(NUMBER) IN HEX. 
LAST A DIGITS OF THE T-(NUM3ER> IN 
REVISION LETTERS OF THE CT-CNUMBER) 
REVISION LETTERS OF THE . T-(NUMBER) 



6. 

9. 
10. 
11. 



LR 
X 
Y 
T 

L 
TURN 



EQL 
EOL 
EQL 
EQL 
EQL 
MODE 



THE 
THE 
THE 
THE 



HEX. 

IN E3CDIC 

IN EBCDIC 



SWIfCH TO RUN. /^^ 

^F E THE $ TAPe'hALTS WITH LR = HEX 000011 YCU HAVE A 
THE TAPE HALTS WITH LR * HEX 10000F THE PROGRAM 



IF 



3A0 
IS 



TAPE. 



IS 



OPERATIONAL WITH ALL REGISTERS INI T I AL IZED AND 
IN A STATE REACY TQ ACCEPT OPERATIONAL PARAMtTERS 



k* r 



jC C F 
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PROGRAM USE 



111 Fr T__ ? , Rfr.TSTFRS n f,Y,T,l EJ.£) ARE USEa__XD_SE£C4^* 
CONTROL, .PARAMETERS FOR I/O DESCRIPTOR BUILDING, ANO 



PROGRAM OPTION TOGGLES. 

THESE~~REGISTERS A9E~ToADED WHEN THE PROGRAM HALTS WITH LR 
DISPLAYING A SPECIFICATION HALT CODE BY TURNING THE LARGE REGISTER 
GROUP SWITCH TO DISPLAY THE REGISTER WANTED* SETTING THE DESIRED 
CONSOLE SWITCHES* ANO PUSHING LOAD, INFORMATION FOR UP TO ^ I/O 
nP fRATTDttS f^ jfc frfrf^JPTJasi ANO J)AT A_F3R ONE PROGRATT~D A T A BUFFER CAN_ 
BE SPE CIFIEu^JTHtSE S P E C I F I C A T 1 N JULXS- A R E ^OmOEO^UlIIL_ 
HAIN SPECIFICATIONS, ADDITIONAL SPEC IF IC AT HENS- AND 

"Data specifications* 



NOTE: HALT COOES ANO OTHER VALUES ENCLOSED 3Y THE SYM3CL 3 ARE IN 

HEXADECIMAL FORMAT* FOR EXAMPLE, "LR = 3 lOOOOF S w MEANS THE r 
CONSOLE LIGHTS WILL SHOW THE BINARY VALUE: y r ; ■.-■■> fi ""j\^ r : 

OOOl 0000 0000 0000 0000 1X11 

WHEN LR IS DISPLAYED. 

THE USER SHOULD ALSO NOTE THE DIFFERENT 8IT-NUM8ERI NG 
CONVENTIONS EMPLOYED. 

THE FIRST LINE BELOW IS THE SOFTWARE CONVENTION 
THE NEXT LINE BELOW IS THE HARDWARE CONVENTION 

, MSB LS8 

?*iPh**.Q 1 2 3 4 5 6 7 8 9 10 il 12 13 U 15 16 17 18 19 20 21 22 23 

fiJoc^2Z 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

1 II I I 

THIS LISTING USES THE SOFTWARE CONVENTION. 
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SPECIFICATIONS HALTS 



MAIN SPECIFICATION HALT / 



(,'-- 



LR = 3 N0OO0F_ 3 



AOOITIONAL SPI 



LR = a NOOOFF a 



N = 1*2*1* OR A. 

MAIN SPECIFICATIONS MAY 9E MADE FOR 

DESCRIPTOR #N. MAIN SPECIFICATION HALT 

LR = 2 10000F a CAN 3E REACHED ANY TIME 8Y 

PUSHING (HALT)* CLEAR* START. 

UN HALT 



N = 1*2*3* OR <». 

ADDITIONAL SPECIFICATIONS MAY 3E MADE FOR 

DESCRIPTOR *N. 



DATA SPECIFICATION H, 



lr = a oooooo a 



DATA SPECIFICATIONS FOR THE PROGRAM DATA 
BUFFER MAY BE MADE. 



NOTE : ANY^JLEJUSJLER_Ji3J iJ^OEiL JHJRJJ^ l TS 

CURRTNT CONTENTS AS THE VALUE THE PROGRAM USES. JILJLH£~-UliJi 

_J£__AJ!AJ£-J1JLJL_^^ _ 

SP E C I F I CAJ IJOM- H A l T kHI LE L O A D I NG P AR A MO JL55^MLRiiifiL--I H -k 

XiJ&aEiLL-SP*E f ' T rT -- ATTnM " &tT * Ibf Fm ' nb,TNr. PROCEDURE CAN 3E_ 
USED TO SAVf riiR*r.NI_SE£CJXICATIONS (.OTHERWISE... LOST BY 

Xll^^^^^ THE PREVIOUS* INCORRECT 

-^p£xirr ^fnir"HTLT : 

^COMPLETE LOADING OF ALL CURRENT SPECIFICATIONS 
^^!--*£LL4BrfTHE SP REGISTER TO 2003 




X ^wd&l 



THE CURRENT SPECIFICATIONS WILL BE STORED AND THE PROGRAM 
HILL RETURN TO MAIN SPEC IF ICA T I CN HALT* LR = 3 ICOOOF 3. 
THE USER CAN THEN CHANGE THESE PARAMETERS OR -FLAG FORWARD' 
TO THE INCORRECT SPECIFICATIONS FOR ANY CHANGES. 
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RUNNING THE PROGRAM 



MAIN, ADDITIONAL* AND DATA SPECIFICATIONS ARE GIVEN AFTER THIS 
SECTION. THIS SECTION PROVIDES AN OVERVIEW AND EXAMPLES OF RUNNING 
PCAP. 



A. AFTER ALL SPECIFICATIONS HAVE 9EEN MADE* PUSHING START WILL FIRST 
CAUSE THE PROGRAM TO EXECUTE DESCRIPTOR 31. 

B. AFTER THE PROGRAM IS FINISHEO WITH DESCRIPTOR M (OR ANY OTHER 
DESCRIPTOR), AND IF ADDITIONAL TOGGLES HAVE 3EEN SET TO NEXT EXECUTE 
A DIFFERENT DESCRIPTOR* THE PROGRAM DESCRIPTOR COUNT WILL 3E 
CHANGED TO THE NEXT DESCRIPTOR. IF NO ADDITIONAL TOGGLES FOR 
-NEXT DESCRIPTOR- HAVE 3EEN SET* THE DESCRIPTOR COUNT WILL NOT 

CHANGED. G~4. fa r~~ •"*■•*■<- J>e *c >•/ ft**. 



BE 



THE PROGRAM WILL THEN EXAMINE CC(J)* _ THE_-£Q N_S£LJ^OilIEERiLPI 
SWITHCH* TO DETERMINE IF THE USER WISHES TO CONTINUE. 



IF CC(3) IS SET 
riCATION tf-A4-T- fhr nrsrqjPTnR 
SPECIFICATIONS HE DESIRES AN 



THE PROGRAM WILL 

£J. THE -USER 
NO REPEAT THE 



RRANCH TO THE MAIN SPECJj - 
CAN THEN CHANGE AN* 
PROCESS (RETURN TO A.) 



IF JLCX3X IS OFF_THE PROGRAM Will EXECUTE THE DESCRIPTOR 
'INQJX-AnE-E.IL-H^THE _fLSim a_AM DESCRIPTOR COUNT AND CONTINUE (RETURN 
TO B.) UNTIL THE US FR STOPS THE PROG RAM. 



IF THE CONTROL PR Pgnrjpan qAMR<;, THf hsfr may <fT T " rrT A „TfiA7S nr 
THE OPERATION TO THAT POINT 9Y DOING THE FOLLOWING: 
PUSH HALT 



THE 



PUSH 

LOAD 

PUSH 

TRACE 



CLEAR 
THE A 
START 
KILL BE 



REGISTER KITH 30000203 



WILL GO TO THE MAIN 



PRINTED AND THE PROGRAM 
SPECIFICATION HALT FOR DESCRIPTOR #1. 

THj j PROCEDURE ASSUMES TH£ Pfi lNTER IS Q f£gj_ T Tn " A> ANn T R A N S AC-LXDiJ S 
HERE STOREO. 
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rf s?&d6 r ,> fJ _L^ 






Ik X = CONTROL 10: THE 7 BIT IDENTIFICATION COOE (SEE BELOW) IS LOAOfO 
'ifi RIGHT JUSTIFIED IN X. A PAJUICULAR CHANNEL MAYJJL^ 

5f^Y = OP CODE: OPERATION CONTROL IS TO PERFORM (SEE BELOW). REFER TO 
<:fo-t\7\ TECH MANUAL FOR COMPLETE EXPLANATION. 

^;^T t = Tile address: the c field in the i/o descriptor. 

L = MAIN TOGGLES: SEE 8EL0W. o/*rt**-r 

B R= X-f JELD INCREMENT VALUE. & A cJtUsc *$#&*. 

LR= MAIN SPECIFICATION HALT CODE. )JQct<rt) F 

°&!r* -^FA= DATA: WHEN PRQGRAM DATA BUFFER IS NOT USED. K 

FL= DATA LENGTH: NUM8ER OF BITS REAP INU L03 W JOllUiL-f^Jl^ZSQLSJJL 

DATA BUFFER (SEE ALSO, "SPECIAL INFORMATION 
FOR DISK OPERATION" BELOW). 

MAIN TOGGLES 

* L(OJ = HALT TO LOAD ADDITIONAL SPECIFICATIONS FOR THIS DESCRIPTOR. 

* LJLU s HALT TO LOAD MAIN SPECIFICATIONS FOR THE NEXT DESCRIPTOR. 

(THE FOLLOWING SEQUENCE IS 03SERVEQ: DESC. 1 1-~0E SC. * 2-- 
DESC.*3--DESC.JU--DESC.$1--ETC. ) 

* LC2) = HALT BEFORE EXECUTING THE OESCR IPTCRC S) TO SPECIFY DATA FOR 
~""" PROGRAM DATA BUFFER. THIS TOGGLE NEED BE SET ONLY ONCE 

IN ANY MAIN SPECIFICATION HALT TO REACH DATA SPECIFCATION 
HALT. 

hOTfc:! THESE TOGGLES CO ARE RESET BY THE PROGRAM ONCE USED. 

till = USE THE FA REGISTER (OR THE AREA WHERE FA IS STORED) FOR 
"^ WRITE DATA (OR AS A READ DATA BUFFER). WHEN L(3) IS RESET 

THE PROGRAM DATA BUFFER IS USED. 
-*- LCJU - TRACE EXFrtiTTHN f)F THT5 "fcrftfPTno n» t T«F P? T NTfR AFTER 

"-^ TXE£AJXIfl2L,J£RMXN,UFS.. SEE "I/O EXCHANGE INFORMATION" 

~BELOW FOR MEANINGS OF TRANSACTIONS RELEVENT TO TRACE. SEE 
DIAGNOSTIC ORIVER LISTED BELOW FOR FORMAT OF TRACE. 
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/notejJ the trace is storeo in the remaining free memory janvr the 

PROGRAM DATA BUFFER. ON MACHINES WITH SMALL S-MEMORIES* 

A VERY LARGE DATA LENGTH MAY PROHIBIT STOfUNG AND PRINTING 

A FULL TRACE, 



LC5) = PRINT PROGRAM DATA 3UFFER IM~UU~ AFTER EXECUTION 

DESCRIPTOR TERMINATES (AFTER TRACE IF ANY), 
L(6) = PRINT PROGRAM DATA BUFFER JN_ EBCDIC. 



OF THIS 



|NQTE:) PRINT OUT OF PROGRAM DATA BUFFER IS LIMITED TO DATA LENGTH 
SPECIFIED FOR THIS DESCRIPTOR, 



LC7) = SINGLE STEP EXECUTION OF THIS DESCRIPTOR HALTING AFTER EACH 



TRANSACTION WITH.; 
XsCOHHANO ACTIVE 
JY=RESPONSE COMPLETE. 
T=R£SPONSE COMPLETE, 



OF A TFST 



L(8) = 



LC9) = 



SINGLE STEP EXECUTION OF THIS DESCRIPTOR ONCE SERVICE REQUEST 
HAS OCCURRED, MAIN TOGGLE LCD TASES PRECEDENCE WHEN SET, 

DELAY, BEFORE ANSWERING SERVICE REQUEST. MAIN TOGGLE L(0) 
MUST ALSO 3E SET TO 10AO TI^E DELAY AMOUNT. OEFA 



L<10)= 



30U 
PONT HALT FOR 









A2Hfi£-£S__ BETURNEO FROM THE CONTROL 



tHtUJi COMPARE DATA (SEE "COMPARING DATA" BELOW). 

♦ »L(12_) = JjALT^WITH RESULT STATUS OF OPERATION IN T REGISTER. 

SEE "RESULT STATUS I NFORMA T I ON" BELOW. 
**L(13)= PONT HALT "IF EXCEPTION SIT REPORTEDIN RESULT STATUS. 



*.!JJLLJL ) = J1 ALT WITH R£SULT STATUS IN T F OR THE CONDITION SPECIFIED 3Y 
■"— MAIN TOGGLES JJLLL? ' JULiii: MAIN TOGGLE L(O) MUST ALSO B£ 
SET TO DESIGNATE RESULT, OEFAULT IS 98000803, 

IftQTE:/ THE SETTING OF MAIN TOGGLE L(13) IS OBSERVED INDEPENDENTLY OF 
MAIN TOGGLE LU4). 



**LUJLLr 
*»LC16)= 

**L<17>* 



PRINT TH f TPirr nr THIS DESCRIPTOR'S EXECUTION FOR THE 
CONDITION SPECIFIED BY MAIN TOGGLES L^17), L(;8). 

RE-EXECUTE THIS DESCR JPTPq (IG NORE A nOTTION A L T GGiXS-F R 
EXECUTING THE NEXT PEA CR-IIM^R) FOR THE____COND_ 



SPECIFIED 

OO.RFSIH T STATUS 

01 RESULT STATUS 

10 RESULT STATUS 

11 RESULT STATUS 



8Y MAIN TOGGLES L(17>, L(18) 



OESIGNATED 



BITS 
RESULT, 



RESULT . 
__ _ OESIGNATED RESULT. 

AUHEJL-kUXU— DESIGNATED RESULT JjflJLZfRn^ 
OFF- FOR ALL CORRESPONDING 1-SITS IN 
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ARE EXAMINED ONLY IF THE OPERATION ACHEIVES 



ltejlJ these TOGGLES (**> 
NORMAL TERMINAT ION. 

THE FOLLC-IMG HEANISG *"LIESJNLYJ^OISK "RTRIOGE. „„„,.„„ 

oat/Tbuffer not 

PROGRAM, 



EFFECTED. OATA FIELD LENG_T_H_S_ET__8Y 



TH^ FOLLOWING MEANINGS APPLY ONLY TO DISK CARTRIDGE; ►PACK OR FILEr 
7,™\- AFTFR EXECUTION OF DESCRIPTOR, INCREMENT THE FILE ADDRESS 
U2JLL- AFTER ;:f E ™ T *° YeSCRIPTCR) 8Y TH E VALUE IN 8R IF SR NEQ 

LCI,- IF SaiS Y tSgJ[e T L«S» L i! SEt!-CHECK THE INCREMENTED FILE 
^ 2J - ^ ADDRESS AGAINS? THE SPECIFIED MAXIMUM FILE ADORES S A NO 
*HA1T THE PROGRAM IF IT EXCEEDS THE MAXIMUM. MAIN TOGGLE 
?CC1 MUST ALSO BE SET TO LOAD MAXIMUM FILE AOORESS? 
OEFULTS DECIMAL 12991. WHEN MAIN TOGGLE LC20) IS SET 
AMD MAIN TOGGLE LC21) IS RESET, THE PROGRAM WILL CLEAR 
THE Fill ADDRESS TO 30000005 WHEN THE MAXIMUM IS EXCEEDED. 
.<??>- IF OPERATION SHOULO REPORT 2ND OP COMPLETE 3UT IT IS NOT 
^^ REPORTED. HALT THE PROGRAM WITH AN ER^OR CODE IN LR. 

IF MAIN TOGGLE L(22) IS RESET THE PROGRAM WILL 
Rt-EXECUTE This DESCRIPTOR (OP NOT TEST OR PAUSE) 
UNTIL EXPECTED 2ND OP COMPLETE IS REPORTED. 



THE FOLLOWING 
LXJUadbr HALT 



MEANINGS 
ON TOO LATE 



APp^ Y ONLY TO RlADE R-SOB-JXR* 



TO POCKET SELECT. 



BUEB THE PROGRAM LOOPS TO EXECUTE A READ OPERJ ^T I ON F OR- _EACH 
Uim ^irrr^Tvr nOCUM c T. THIS LOOP BY-PASSES ADDITIONAL TCGGLtS 

FOR EXECUTING THE NEXT DESCRIPTOR UNTIL TERMINATE LINKING IS 
BEP R ORTED CUT iJ RESULT STATUS. TOO LAfE TO POCKET SELECT OCCURS, 
OR WHENEVER READ OPERATION OOES NOT ACHIEVE NORMAL TERMINATE* 



L(20)= USE THE VALUE IN 

~~~~ IS CIS DOWN- 

IN THE READ OP 
OP IS EXECUTED 
REGAINEO AFTER 
L(21>= OELAY (TIME DELAY 

-~~~~ ~ POCKET SELECT 
BE SET TO LOAD 
ABOUT 1 MINUTE 
t<22)= IF MAIN TOGGLE L( 

-— : THE DESCRIPTOR 

IN 8R- IF THE 
IS USED. 
L<23)= IF MAIN TOGGLE L( 
TRANSFERRED IN 



BR (16 LSB) FOR DOCUMENT COUNT. IF THE VALUE 
COUNTED TO 0). SET THE HALT FEEDER VARIANT 
. DECREMENT THE VALUE 3Y I WHEN EACH READ 
. THE ORIGINAL VALUE LOADED IN BR IS 

ANY OF THE CONDITIONS NOTED A80VE. 

AMOUNDMILLISECONDS BEFORE ANSWERING 
REQUEST. MAIN TOGGLE L(0> MUST ALSO 

TIME DELAY AMOUNT. OEFAULT IS 30100003 - 



20) IS RESET. INCREMENT THE CONTENTS OF 
•S C FIELD AFTER A READ OP BY THE VALUE 
VALUE IN BR=0, AN INCREMENT OF 30200003 

22) IS RESET, USE THE 4TH BYTE OF DATA 
ON A READ OP TO SELECT POCKET. 



\ 
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THE USER MAY SET MAIN TOGGLE L(ll> TQ COMPARE THE CONTENTS OF THE 
PROGRAM DATA SUFFER AS A RESULT OF A READ OPERATION AGAINST DATA 
REGENERATED 6Y THE LAST DATA SPECIFICATIONS LOADED BEFORE THE 
THE READ OPERATION IS PERFORMED. DEFAULT DATA SPECIFICATIONS 
GENERATE 192 CHARACTERS FOLLOWEO 3Y 3403. 



THIS OPTION IS NOT PERMITTED FOR READER-SORTER* 



IF IN THE LA 
380000A3* 33 
THE FOLLOWIN 

1. THE USER 

2. DIFFERENT 

EXECUTI 

3.1 IF THE 

DESCRI 

AS T 

DATA S 

AND 

I/O DE 

(I.E 

CAR 

3-2 IF THE 

(MAINLY 

CESCRI 

SPEC 

I/O DE 

DATA 



ST DATA 

0OOOE3* 

G: 

IS RESTR 

DATA WI 
ON OF TH 
USER WIS 
PTOR #1 
HAT WHEN 
PECIFICA 
THE 3LSB 
VICE ML'S 
.* REWIN 
D DECK I 
USER WIS 

FOR REA 
PTOR #1 
IFICATIO 
VICE MUS 

SPECIFI 



SPECIFICAT ION HALT L W 
OR 38Q000F3, THE USER 



AS LOAOED WITH EITHER 
SHOULD 6E AWARE OF 



ICTED 
LL 9£ 
E READ 
HES TO 
MUST H 

DATA 
TIONS 

OF X 
T BE R 
TAPE 
N READ 
HES TO 
D AND 
MUST H 
N. 

T BE R 
CATION 



TO USI 

REGENE 

OPERA 

COMPA 

AVE TH 

WAS WR 

MUST 3 

= CORR 

EADY T 

, STAR 

HOPPE 

COMPA 

COMPAR 

AVE TH 



NG DESCRIPTOR II ONLY. 

RATED FOR COMPARISON AFTER EACH 

TION. 

RE THE ROT 

E SAME DAT 

ITTEN. 

E MADE AGA 

ECT STARTI 

READ COR 

TING FILE 

R> ETC.) 

RE DATA TO 

E ON DISK) 

£ CORRECT 



EADY TO READ REC 
OF L = 330000E3 



ATING EBCDIC PATTERN: 
A LENGTH SPECIFICATION 

IN WITH L = 380000A3 
NG CHARACTER. 
RECT STARTING RECORD 
ADDRESS LOADED, CORRECT 

CURRENT C FIELO PATTERN 

DATA LENGTH 

ORDS WRITTEN. WITH 
OR 380000F3. 



AFTER THE OPERATION COMPLETES WITH NORMAL TERMINATION* THE 

PROGRAM WILL COMPARE DATA READ WITH REGENERATED DATA* STARTING AT 

THE BEGINNING OF THE PROGRAM DATA BUFFER AND CONTINUING FOR THE DATA 

LENGTH SPECIFIED FOR THE DESCRIPTOR. 

DATA IS COMPARED IN EITHER 1* 2* OR 3 BYTE SEGMENTS DEPENDING ON THE 

NUMBER OF BYTES TRANSFERRED PER TRANSACTION WITH THE CONTROL* 

IF A BAD SEGMENT IS FOUND* THE PROGRAM WILL HALT WITH* 
• AN ERROR CODE IN LR 

- REGENERATED QATA RIGHT JUSTIFIED IN X 

- READ DATA RIGHT JUSTIFIED IN Y 

- ADDRESS OF DATA READ IN FA 

- 8ITS LEFT TO COMPARE IN* FL 

THE USER MAY SET ANY OF LU)* L(5)/ OR L(6) IF HE HAD NOT ALREADY 
SET MAIN TOGGLES LU)# L(5)* AND/QRoL(6>* TO CAUSE PRINT CUT OF 
THE TRACE ANO/OR PROGRAM OATA BUFFER. 



THE USER MAY THEN EITHER PUSH START TO CONTINUE COMPARING DATA OR 
CLEAR LR TO 30000003 FIRST AND THEN PUSH START TO STOP COMPARING. 
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REFERENCE ADDRESS - 




AOOITinMAi SPECIFICATIONS -, 




i. DATA AOCRESS:_THEA/mJ Ly ™ £ 0ESCR IPT0R ^01 SPLAY ONLYK 
Y = 



OF^lf^AL F -g- RESULT (DEFAULT GIVEN* _LO AD_D£. 
T__* M A XIHUM DISK FILE ADDR E SS (D E FAULT GIVEN* L PAD PES IREOj iULU^) . 

L = 
BR= 



ADDITIONAL TOGGLES: SEE BELGw. 
TIME OELAY AMOUNT CjLLEAJiJJLQXS^ 
JL&? ADDITIONAL SPECIFICATION HALT CODE- fl/<r^ ^ 

FA= DUMMY REFERENCE ADDRESS SENT TO CONTROL (LOAD DESIRED VALUE) 
— " SEE "REFERENCE ADDRESS" 3EL0W, — 

FB* DUMMY INCREMENT (LOAD DESIRED VALUE). 
TTs= REAL REFERENCE ADORESS U_S£Q_ 8Y_ PRQGRAJj. 
ADD I T I ONAL TOGGLES 



Yc 



U S 0001 EXECUTE DESCRIPTOR #1 AFTER THIS DESCRIPTOR- , £ fJ 

"***% 0010 EXECUTE DESCRIPTOR tZ AFTER THIS DESCRIPTOR. ^^(^ 

= 0011 EXECUTE DESCRIPTOR <3 AFTER THIS DESCRIPTOR. 

* 0100 EXECUTE DESCRIPTOR 4k AFTER THIS DESCRIPTOR. 

Sailll THIS DESCRIPTOR WILL BE EXECUTED NEXT IF ANY OTHER VALUE THAN 
1,2,3* OR <. IS LOADED. 

AOOITIONAL SERVICE REQUEST OPTIONS 



/ 



L 14> = USE TIME OELAY AMOUNT TO LIMIT THE AMOUNT OF TIME THE 

THE PROGRAM WILL WAIT FOR SERVICE REOUEST TO OCCUR. WHEN 
ADDITIONAL TOGGLE L(4) IS RESET, THE PROGRAM WILL WA IT 
UP TO 15 SECONDS ( 120 5EC0N0S FOR SPO ) FOR SERVICE 
REOUEST. FAILURE TO RECEIVE SERVECE REQUEST AFTER -AITING 
KAXIKUH AMOUNT OF TIME CONSTITUTES A SERVICE REOUEST 
TIME OUT. 
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l_(5) = RE-EXECUTE THIS DESCRIPTOR FOR SERVICE REQUEST TIME QUT- 
IF ADDITIONAL TOGGLE L(5> IS RESET* THE PROGRAM WILL 
HALT WITH AN ERROR CODE FOR A SERVICE REQUEST TIME OUT. 

ADDITIONAL SINGLE STEP OPTIONS 



LC6) = SINGLE STEP EXECUTION CF THIS DESCRIPTOR 
FRCM STATUS COUNT I TRANSACTION 
THRU STATUS COUNT 6 TRANSACTION. 

L(9) = SINGLE STEP EXECUTION OF THIS OESCRIPTOR 
FROM STATUS COUNT 7 TRANSACTION 
THRU STATUS COUNT 9 TRANSAC T ION( S >«. 

l<10>= SINGLE STEP EXECUTION OF THIS DESCRIPTOR 

FOR TEST SERVICE REQUEST TRANSACTIONS). 

LU1>= SINGLE STEP EXECUTION OF THIS OESCRIPTOR 
FROM STATUS COUNT 11 TRANSACTION 
THRU STATUS COUNT 13 TRANSAC T I QN( S )- 

L<14>= SINGLE STE° EXECUTION CF THIS DESCRIPTOR 
FOR STATUS COUNT 14 TRANSACTIONS). 

L(15)= SINGLE STEP EXECUTION OF THIS DESCRIPTOR 
FOR STATUS COUNT 15 TRANSACTIONS). 

L(16)= SINGLE STEP EXECUTION OF THIS DESCRIPTOR 
FOR STATUS COUNT 16 TRANSAC T I ON( S ) . 

L<17)= SINGLE STEP EXECUTION OF THIS DESCRIPTOR 
FOR STATUS COUNT 17 TRANSACT I Q.N. 

L(18)= SINGLE STEP EXECUTION OF THIS DESCRIPTOR 
FROM STATUS COUNT IQ TRANSACTION 
THRU STATUS COUNT 20 TRANSACTION. 

L(21)= SINGLE STEP EXECUTION OF THIS OESCRIPTOR 
FROM STATUS COUNT 21 TRANSACTION 
THRU STATUS COUNT 23 TRANSACTION* 

AODITONAL OPTION CONCERNING TRACE 

L(23)= PONT STORE TRANSACTIONS FOR TRACE. t&AJCJEL,, H 1 1 L NOT BE „ 
AVAILABLE. WHEN ADDITIONAL TOGGLE L(23) IS RESET* 
TRANSACTIONS WITH A CONTROL ARE STOREO FOR PRINTING 
WHENEVER A TRACE IS REQUESTED. THIS TOGGLE MAY NEED TO 
BE SET WHEN CERTAIN ERRORS (ACCESS ERRORS, TOO LATE TO 
POCKET SELECT, ETC.) REQUIRE GREATER SPEEO IN THE 
TRANSFER OF DATA. 
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JL-= JJlUL-DR RA^nH PIT SJLBJJJ& 
Y = 



L = 
LR= 
FA= 



OATA OPTION TOGGLES: SEE 3EL0W. 
300000D3 




INITIAL OR CURRENT PO INTER /WITHIN PROGRAM DATA 3UFFER. 
DATA OPTION TOGGLES 
L(O) = FILL PROGRAM DATA 3UFFER AS SPECIFIED 9Y LF . 

* ONLY THCSE OPTIONS WITH OATA OPTION TOGGLE L(0> SET CAN 6E 
dsED IN COMPARING OATA. OATA OPTION TOGGLES L(O), LCD THRU 
L<5>* AND L(6) ARE MUTUALLY EXCLUSIVE. 

Mr L(D » R£A^XH^SX1 U : C A SSF TT F INTO PROGRAM DA T * J ^*^ 1 *-^:^^ 
L (2) = ADD^C^J^AR^^ 



16 8ITS~™REAirTR0M CASJiJXE^ 




L R = 3 OMiO^llOP^iBJJJiiiJaAIA^ 

•jTvn ^rTROGRAiTo^^ axJ^-i^--^JBIIili 
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f ILL fKUuKAH UAIA our f en nun 



tF = 0000 THREE 64-CHARACTER EBCDIC SETS FOLLOWED 3Y 3403* 
LF = 0001 FOUR 48-CHARACTER EBCDIC SETS FOLLOWED 3Y 3403. 
LF = 0010 TWELVE 16-CHARACTER EBCDIC SETS FOLLOWED BY 3403. 
LF = 0011 TWO 96-CHARACTER EBCDIC SETS FOLLOWED 3Y 3403. 
LF = 0100 FOUR 43-CHARACTER FORTRAN SETS FOLLOWED BY 3403. 
LF = 0101 FOUR 48-CHARACTER B500 SETS FOLLOWED 8Y 3403. 
LF - 0110 FOUR 48-CHARACTER Ri>G SETS FOLLOWED 3Y 3403. 
LF = UJL11 UNMiil'jTitU * PnuiiRftn umiA ourrcri nttL nA*c ULrnuwi ur\ 

PREVIOUS DATA. 
LF = 1000 THE 24 BITS IN X REPEATED FOR 60 BYTES OR THE LARGEST 

DATA LENGTH SPECIFIED FOR ANY DESCRIPTOR (WHICHEVER IS 

MAXIMUM). 
LF = 1001 THE RIGHT-MOST 16 BITS IN X REPEATED FOR MAXIMUM, 
***LF = 1010 ROTATING 64-CHARACTER EBCDIC SET STARTING WITH CHARACTER 

IN 8LS3 OF X* GENERATED FOR DATA LENGTH GF DESC. *1. 

CI CHARACTER ROTATION OCCURS BETWEEN EACH EXECUTION 
IF DESC. #1 IS A WRITE OPERATION.) 
LF = 1011 RANDOM SELECTION OF 63-CHARACTER EBCDIC SET GENERATED FOR 

MAXIMUM (RANDOMNESS DEPENDENT ON ANY BIT STRING IN X). 
LF = 1100 RANDOM BIT STRING GENERATED FOR MAXIMUM (RANDOMNESS 

DEPENDENT ON ANY BIT STRING IN X). 
LF = 1101 RANDOM 3IT STRING OF MOSTLY ZEROES - AVERAGE OF ONE 1-BIT 

IN 32 - GENERATED FOR MAXIMUM (RANDOMNESS DEPENDENT ON 

ANY BIT STRING IN X). 
***LF = 1110 FILE ADDRESS (C FIELD OF DESC. #1) REPEATED 60 TIMES 

(180 BYTES) AND INCREMENTED BY 1 FOR EACH 160 BYTES 

FOR DATA LENGTH OF DESC. tfl. (FILE ADDRESS AT RUN TIME 

USED IF DESC. Jl IS A WRITE OPERATION.) 
***LF - 1111 SAME AS LF = 1110 



JmjUl THESE TOGGLE SETTINGS (***) WILL PROGRAMMAT ICALLY LIMIT 
EXECUTION TO DESC.#1 UNTIL DIFFERENT DATA SPECIFICATIONS ARE 
HADE. ADDITIONAL TOGGLES TO EXECUTE THE NEXT DESCRIPTOR AFTER 
DESC. *1 MUST ALSO BE RE-ESTABLISHED BY THE USER. 
FOR THESE TOGGLE SETTINGS ONLY* THE DATA IN THE PROGRAM DATA 
BUFFER WILL BE UPDATED 3EF0RE EACH SUCCESSIVE EXECUTION OF 
DESC. *1 IF IT IS A WRITE OPERATION. 

IT SHOULD ALSO BE KNOWN THAT IDENTICAL RANDOM DATA PATTERNS 
CANNOT BE REPRODUCED AT A SUBSEQUENT DATA SPECIFICATION HALT- 
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PROGRAM HALTS 



BESIDE SPECIFICATION HALTS, OTHER CONDITIONS WILL CAUSE THE PROGRAM 
TO HALT WITH A CODE INDICATING THE CONDITION IN THE LR REGISTER. 
THESE CODES ARE LISTED NEXT. WHEN "N" IS SHOWN IN A CODE, IT 
DENOTES THE ACTUAL HALT WILL SHOW 1*2,3, OR 4 IN PLACE OF 
TO INDICATE THE OESCRIPTOR INVOLVED. AN 3F 2 IN THE 
CODE INDICATES THE ERROR OCCURRED WHEN INITIALLY 

SYSTEM'S PRINTER (IF ANY) OR DURING PRINT CUT OF PARAMETERS OR TH! 
PROGRAM DATA BUFFER, 



"N w 
4MSB OF A 
TESTING THE 
PARAMETERS OR 



HALTS DURING INIALIZATION OR SETUP OF SPECIFICATIONS 



3 000011 3 ERROR IN LCAOING PROGRAM - 2AD CASSETTE OR M-FETCH PARITY 
ERROR- RELOADING PROGRAM MAY OR MAY NOT 3E SUCCESSFUL. 

3 N00012 2 MEMORY PARITY ERROR - ERROR NOT IN CONTROL, BUT MAY 
EFFECT PROGRAM EXECUTION. EITHER PUSH START AND HOPE 
FOR THE SEST OR RUN MEMORY TEST. 
FOR THE 9EST OR RUN MEMORY TEST. 

TRACE OR PRINT OUT OF PROGRAM DATA BUFFER. PUSH START 
TO CONTINUE. 

9 NOOOU 2 NO CHANNEL FOUND WITH SPECIFIED CONTROL ID. PUSHING START 
WILL RETURN TO MAIN SPECIFICATION HALT. 

3 N00015 2 SPECIFED CHANNEL DOES NOT HAVE SPECIFIED CONTROL. 

PUSHING START WILL RETURN TO MAIN SPECIFICATION HALT. 

3 N00016 3 SPECIFIED DATA LENGTH IS GREATER THAN AVAILABLE MEMORY. 
PUSHING START WILL RETURN TO MAIN SPECIFICATION HALT. 



9 000018 3 CHARACTER SPECIFIED IN X (3LS3> IS NOT IN 64-CHARACTER 
EBCDIC SET, LOAD ANOTHER CHACTER CODE IN X, THEN PUSH 
START- 
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HALTS WHEN ERROR IS DETECTED BY DIAGNOSTIC DRIVER 

LR = 

3 NOOOOl 3 STATUS COUNT TRANSITION ERROR - CONTROL WAS IN STATUS 

COUNT IN 8MS3 OF X* WENT TO STATUS COUNT IN 8LS3 OF X. 

PUSHING START WILL RESUME DRIVER EXECUTION FROM NEW 

STATUS COUNT, 
o 

3 N00002 3 REFERENCE ADDRESS (DUMMY REFERENCE ADDRESS) SENT TO 
CONTROL DOES NOT MATCH REFERENCE ADDRESS RETURNED 3Y 
CONTROL. CORRECT REFERENCE ADDRESS IS IN X, THE RZFE.REUCZ 
ADDRESS RETURNED IS IN Y. PUSH START- TO CONTINUE, 

3 N00003 3 CONTROL WENT TO AN ILLEGAL STATUS COUNT FOR THIS 

OPERATION, ILLEGAL STATUS COUNT IN 8LS3 OF X* PUSHING 
START WILL ATTEMPT TO RESUME DRIVER EXECUTION FROM THE 
ILLEGAL STATUS COUNT, 



3 N00004 2 CONTROL CN ( PORT ) /CHANNEL IN T REPORTS INVALID ID (IN 
PUSHING START wILL ATTEMPT TO RESUME DRIVE EXECUTION, 



X) 



2 F00005 2 ERROR IN DRIVING PRINTER. PUSH START TO CONTINUE. 

3 N00006 2 SERVICE REQUEST TIME OUT. DEFAULT TIME WAS 15 SECONDS 

(120 SECONDS FOR SPO). (PORT ) /CHANNEL IN T. PUSH START 
TO KEEP WAITING. 

3 N00008 3 CONTROL WOULD NOT CLEAR FROM STATUS COUNT IN 8LS3 OF X 

BY TEST AND CLEAR COMMAND. PUSHING START WILL ATTEMPT TO 
RESUME DRIVER EXECUTION AT THIS STATUS COUNT. 

3 N00009 2 FOR HIGH SETF D rflNT ROI -. INCORRFCT BYTE COUNT RETURNED BY 
CONTROL. 

X HAS INCORRECT COUNT RETURNED. 

Y HAS COUNT DETERMINED AND EXPECTED BY DIAGNOSTIC DRIVER. 
PUSHING START WILL ATTEMPT TO RESUME DRIVER EXECUTION. 

2 NOOOOA 3 FOR .MTCH CPF Fn CONT ROL - TOO MANY TRANSFERS. 

PUSHING START WILL ATTEMPT TO RESUME DRIVER EXECUTION. 

2 NOOOFO 3 NORMAL TERMINATION OF OPERATION NOT ACHIEVED AFTER 

RESUMPTION OF DRIVER EXECUTION. NO FURTHER RE-TRY WILL 
BE ATTEMPTED. PUSH START TO CONTINUE PROGRAM. 
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OT 



HER HALTS WHILE EXECUTING THE OESCR I?TOR( S). . 



LR = 

a N00051 2 TOO LATE TO POCKET SELECT (READER-SORTER). 
PUSH START TO CONTINUE. 

3 N00052'3 DIAGNOSTIC DRIVER REPORTS MISSING CONTROL. 

a N00053 3 SINGLE STEP _HAjLJi, 

X = COMMANO ACTIVE. w _ or . rftuu ,.. n 

Y=RESPONSE COMPLETE (SHOWS STATUS AT TIME OF COMMAND 

ACTIVE). 
T=RESPON5E COMPLETE TO ENSUING TEST STATUS (SHOWS NEW 

STATUS OF CONTROL). 

a N00054 2 BAO COMPARE: 

3 N0005* » ^ s cua as GE|y|ERJkTED 3Y PROGRAM. 

Y HAS READ DATA FROM PROGRAM OUA BUFFER. 

fA HAS ADDRESS IN MEMORY OF READ D4TA. rnMPARF 

Fl HAS BITS LEFT OF PROGRAM OATA BUFFER LEFT TO COMPARE. 

SET L(«)"(5); AND/CR L(6) IF TRACE OR PRINT-OUT WANTED. 

TO CONTINUL COMPARE - PUSH START. 

TO STOP COMPARE - CLEAR LR. PUSH START. 

5 N00055 5 NO OP COMPLETE IN RESULT STATUS (IN T). 

3 N00056 3 NO 2N0 OP COMPLETE IN RESULT STATUS (IN T). 

3 N00057 a HALT TO DISPLAY RESULT STATUS IN T REGISTER. 

3 N00058 a EXCEPTION BIT REPORTEO IN RESULT STATUS (IN T). 

a N0O059 3 EXCEPTION BIT NOT REPORTED YET NOT READY BIT IS REPORTED 
IN RESULT STATUS (IN T). 
PROGRAM ALWAYS HALTS FOR THIS ERROR. 
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OTHER PROGRAM HALTS 

LR = 

3 000091 3 DATA OPTION TOGGLE! L(0)# LCD* OR LC6) HAS NOT BEEN SET* 
PUSH START AND SET DESIREO DATA OPTION TOGGLE(S). 

3 N00092 9 COMPARE DATA IMPOSSIBLE - LAST SPECIFIEO DATA OPTION 
TOGGLES 010 NOT HAVE L(G> SET. 
PUSH START TO CONTINUE* 

a N00093 3 COMPARE DATA IMP0SSI3LE - ACTUAL ENDING ADDRESS IN 

MEMORY FOR READ REVERSE OPERATION NOT EQUAL TO STARTING 
ADDRESS OF PROGRAM DATA SUFFER. 
PUSH START TO CONTINUE* 

3 N00094 a PROGRAM UNABLE TO FIND BEGINNING TO GENERATE DATA* 
PUSH START. 

a 000090 a WRITE NOT PERMITTED - FA POINTS OUTSIDE PROGRAM data 

BUFFER. EITHER RELOAD A NEW ADDRESS IN FA (AND ANY NEW 
DATA IN X) AND PUSH START* OR FIRST CLEAR LR TO 30000003 
AND PUSH START TO DISCONTINUE WRITING INTO PRQGRAM'DATA 
BUFFER. 
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I/O EXCHANGE INFORMATION 



THERE ARE TWO BASIC TYPES OF INFORMATION TRANSMI TTED VI A THE 
I/O BUS 3ETWEEN PROCESSOR AND CONTROLS 

-COMMAND ACTIVE" INFORMATION SENT FROM THE PROCESSOR TO A CONTROL, 

AND 

-RESPONSE COMPLETE- NORMALLY SENT TO THE PROCESSOR FROM THE CONTROL* 

COMMAND ACTIVE INCLUOES: 

OOOl CCCC 0000 0000 0000 0001 - TEST STATUS OF CONTROL ON 

CHANNEL CCCC. 

0001 CCCC 0000 0000 0000 0010 - INFORM CONTROL ON CHANNEL CCCC THAT 

LAST TRANSFER OF DATA CONTAINED ONLY 
1 INSTEAD OF 2 CHARACTERS. 

0001 CCCC 0000 0000 0000 0011 - TEST STATUS AND CLEAR CONTROL ON 

CHANNEL CCCC TO RESET CONDITION AFTER 
TEST. 

0001 0000 0000 0000 0000 0101 - TEST ALL CONTROLS FOR SERVICE REQUEST. 

0001 CCCC 0000 0000 0000 0110 - TERMINATE TRANSFER OF DATA WITH 

CONTROL ON CHANNEL CCCC. 

0010 CCCC DODO 0000 ODOO 0000 - TRANSFER OATA (LOW ORDER BITS* 1 OR 

Z CHARACTERS) TO THE CONTROL ON 
CHANNEL CCCC. 

0100 CCCC 0000 0000 0000 0000 - TRANSFER DATA IN FROM THE CONTROL 

ON CHANNEL CCCC. 



FOR HIGH SPEEO CONTROLS - fk^k o, /^ 7*^ 



0110 CCCC 0000 0000 0000 0000 - TRANSFER IN FROM THE CONTROL ON 

CHANNEL CCCC* THE NUMBER OF 8YTES OF 
OATA THE CONTROL WILL NEXT SENO. 

Oil! CCCC 0000 OOON NNNN NNNN - TRANSFER TO THE CONTROL ON CHANNEL 

CCCC* THE NUMBER OF BYTES OF OATA 
<N NNNN NNNN) THE PROCESSOR WILL 
NEXT SEND. 
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RESPONSE COMPLETE INCLUDES* 
OPRS SSSS GOOD OODD OOOO DODO 

0=000 CHARACTER BEING TRANSFERRED (MAG TAPE CONTROLS 1 AND 2). 
P=?OCKET SELECT INFORMATION REQUESTED (READER-SORTER CONTROL). 
R=**EVERSE OPERATION (MAG TAPE CONTROLS), 
S SSSS=STATUS COUNT. 

0=DATA, 1 OR 2 CHARACTERS* (ALL ZU BITS OF THE I/O BUS HAY 3E 

DATA FOR HIGH SPEED CONTROLS. THE 
LO* ORDER 9 SITS HAY CONTAIN A BYTE 
COUNT IN RESPONSE TO A COMMAND ACTIVE 
OF 0110 CCCC 0000 0000 0000 0000). 

OPRS SSSS 0000 0000 1 1 1 1 1 10 

I=C0NTRCL ID (IN RESPONSE TO TEST STATUS COMMAND OR TEST ANO CLEAR). 
0000 0000 MMMM MMMM MMMM MMMM 

H^SERVICE REQUEST MASK (HARDWARE 8IT-NUM8ER WILL BE ON IN RESPONSE 

TO A TEST SERVICE REQUEST COMMAND FOR 
ALL CONTROLS REQUESTING SERVICE 
WHERE CHA,NN£L = HARDWARE 5IT-NUM3ER). 
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CONTROL 10 



tmf rnNTRm 10 IS LOADEO INTO THE 7LSB OF X DURING A MAIN 
IpFCIF^ATION HALT. THEREAFTER THAT 10 HILL 9E USED UNTIL CHANGE! 
|f?HE SsER OURInJ ANOTHER HAIN SPECIFICATION HALT FOR THAT 
OESCRIPTCR. IOS ARE LISTED 8EL0W IN HEX. 

rna Qft >ni UMN CONTROLS THE ID INDICATES THE CAPABILITY OF THE 
DEVICE CONTROLLED THEREFORE THE ID IS CHANGED IN THE CONTROL TO 
REFLECT THE DEVICE- REFER TO THE 96 COLUMN TECH MANUAL FOR MORt 



INFORMATION 



CONTROL 



10 



80 COLUMN CARD RE AD/PUNCH/PRINT 30000023 
CARO PUNCH °* 

CARD REACER 2A 



80 COLUMN 
80 COLUMN 



96 COLUMN CARD REAOER-PUNCH : PR INTER 06 

96 COLUMN CARO MFCU 9 8 

96 

96 COLUMN 



COLUMN CARD DATA RECORDER OA 

CARO READER 26 



PA J ER TAPE READER CONTROL-1 OC 

PAPER TAPE READER CONTROLS OE 

PAPER TAPE PUNCH 28 



PRINTER 



10 



READER-SORTER C0NTR0L-1#2 ** 

DISK FILE C0fHR0L-l*2 * 8 

DISK FILE CONTROL-3 2 * 

OISK CARTRIDGE CONTROL-2 1A 

DISK CARTRIDGE CONTROL-1 * c 

IE 

2C 

32 
30 
34 
3C 



DISK PACK 








SPO 








MAGNETIC 
MAGNETIC 
MAGNETIC 
MAGNETIC 


TAPE 
TAPE 
TAPE 
TAPE 


CONTROL-1 
CONTROL-2 
CONTRGL-4 
CASSETTE 


(7-TRACK) 
(9-TRACK) 
(PE) 
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OP COOES AND RESULT DESCRIPTORS 



NOTE: FOR ALL CONTROLS* A PAUSE OP IS 3E000003 EXCEPT OCC-l WHERE 
PAUSE = 38400003 



RESULT STATUS INFORMATION 



THE PROGRAM WILL HALT TO DISPLAY RESULT STATUS OF AN OPERATION IF 
THE PROGRAM WILL HALT TO DISPLAY RESULT STATUS OF AN OPERATION IF 
THE USER SETS MAIN TOGGLE LC12). RESULT STATUS WILL 8E IN THE 






SPO 



I REAO OOOTOOOO 00000000 00000000 

* td- WRITE 010T0000 00000000 OCOOOCOO 

-5 £f TEST 100VO000 00000000 OOOOCOOO 

C 7 S/ Ly T = ENA3LE TRANSLATOR 

r T=l NO TRANSLATION 

V=0 TEST ANO REPORT IMMEDIATELY 
V=l TEST AND WAIT FOR ENQ 

SPO 

OP COMPLETE 
/ OP COMPLETE 

SL 1 EXECPTION (8ITCS) 2*3*7 SET) 
£- 3 NAK mfifio* Ho y 
& 7 ENQ RECEIVEO 

16 2ND OP COMPLETE 

17-23= D10 1100 (TEST OP) 
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80 COLUMN CARD READER 



REAO OOOBOOOO 00000000 00000000 
TEST 100VVOOO 00000000 00000000 

B=0 E3C0IC REAO 
8=1 BINARY REAO 
VV = 00 TEST AND REPORT IMMEDIATELY 

01 TEST AND REPORT WHEN NOT READY 
10 TEST AND REPORT WHEN READY 



OP COMPLETE 

1 EXCEPTION (BIT(S) 2*3#6 SET) 

2 NOT READY 

3 VALIDITY ERROR (INVALID CHARACTER) 
6 READ CHECK 

16 2N0 OP COMPLETE 
17-23= 010 1010 (TEST OP) 

80 COLUMN CARO PUNCH 



WRITE 010SOOSS 00000000 00000000 
TEST 100VV000 00000000 00000000 





8=0 


EBCDIC PUNCH 






B=l 


BINARY PUNCH 






STACKER 


SELECTION 






89210 


B9212/9213 


39212/9213 


SS 


CPC-2 


CPC-2 


CPC-1 


00 


NORMAL 


NORMAL 


ERROR 


01 


NORMAL 


NORMAL 


NORMAL 


10 


NORMAL 


AUXILIARY 


AUXILIARY 


11 


NORMAL 


AUXILIARY 


UNDEFINED 




VV = 00 


TEST AND REPORT IMMEDIATELY 




VV=01 


TEST AND REPORT WHEN NOT READY 




VV = 10 


TEST AND REPORT WHEN READY 



80 COLUMN CARD PUNCH 

OP" COMPLETE 

1 EXCEPTION (BIT(S) 2, 3 SET) 

2 NOT READY 

3 PUNCH ERROR 
6 10 BIT 

16 2ND OP COMPLETE 
17-23= 000 0100 (TEST OP) 
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?V* 80 COLUMN READ/PUNCH/PRlNT ' 

<H(* 96 COLUMN READER-PUNCH f-ecjjTfJ Af ciA c ~ iH " "^ 

REAO 000Y0SSS ZOIHOaOC 00000000 
PUNCH-PRINT OPPROSSS 0WIH030C 00000000 
TEST 100VV000 00000000 00000000 

ERROR STACKER (STACKER a)/^* 6 
STACKER #1 

STACKER 56 

OVERFLOW (REMAINS UNTIL MANUALLY CLEARED) 

tZ=Or STACK THIS CARD 

YZ=10 STACK THE PRIOR CARD 

PP = 01 PRINT DATA 

PP=10 PUNCH DATA , „ r 

PP=U PUNCH AND PRINT DATA ^-* <^- ' J ■— ^ 

R=l PUNCH-PRINT AND READ 

1=0 00 NOT INHIBIT CARD FEED 

1=1 INHI8IT CARD FEED 

W=0 PUNCH DATA = PRINT DATA (VALID FOR-PUNCH 

W=l PUNCH DATA NEO PRINT DATA AND PRINT ONLY) 

H=0 FEED CARD FROM PRIMARY HOPPER 

H=l FEEO CARO FROM SECONDARY HOPPER 

B=0 ENABLE TRANSLATOR 

B=l BINARY, DO NOT TRANSLATE 
.C=0 REPORT INVALID CHARACTER 

C=l 00 NOT REPORT INVALID CHARACTER 
VV=00 TEST AND REPORT IMMEDIATELY 
VV=01 TEST AND WAIT FOR NGT READY 
VV=10 TEST ANO WAIT FOR READY 
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80 COLUMN CARD RE AO/PUNCH/PRI NT 

OP COMPLETE 

1 EXCEPTION CBIT(S) Zt 3# 6, 7,8* 9, 10 SET) 

2 NOT READY 

3 VALIOITY ERROR (READ, STACK PRIOR CAR.O OP) 

6 READ CHECK 

7 PUNCH CHECK 

8 PRIMARY HOPPER EMPTY 

9 SECONOARY HOPPER EMPTY 
10 INPUT CHECK 

16 2ND OP COMPLETE 

17-23= 000 0010 (TEST OR PAUSE) 

96 COLUMN CARO 

OP COMPLETE 

1 EXCEPTION (3ITCS) 2, It 6* 7 #8, 9, 10 SET) 

2 NOT READY 

3 CARO CCNTRCL <-?" READ IN COLUMN 1) 

6 READ CHECK 

7 PUNCH CHECK 

6 PRIMARY HOPPER EMPTY 

9 SECONDARY HOPPER EMPTY 
10 FEED CHECK (CONTRCL-2) 
16 2ND OP COMPLETE 

17-23= 000 0110 (READER-PUNCH-PRINTER) (TEST OP) 

17-23= 000 10C0 (MFCU) (TEST OP) 

17-23= 000 1010 (DATA RECORDER) (TEST OP) 

17-23= 010 0110 (READER) (TEST OP) 
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PRINT 010ESSSS 00000000 00000000 00000000 

S PACE/SKIP „ 101£SSSS OOCOOOOO 00000000 

— " _.TEST"^ *10"0V.0003 cooooooo 00000000 

J^i&t' LOAD TRANSLATOR 011TOOOO 00000000 00000000 (PC-2) 

SSSS=0000 NO PAPER ADVANCE 

=1110 SINGLE SPACE AFTER PRINTING 

=1111 00U3LE SPACE AFTER PRINTING 

=0001 SKIP TO CHANNEL-1 AFTER PRINTING 

THRU 

=1100 SKIP TO CHANNEL-12 AFTER PRINTING (PC-2) 

=1101 SKIP TO NEXT CHANNEL AFTER PRINTING (PC-2) 

£=1 IF EOP'INHIBIT REPORTING EOP AND SKIP TO 

CHANNEL 1 
V=0 TEST ANO REPORT IMMEDIATELY 
Y=l TEST AND WAIT FOR READY 
T=l ENABLE HARD TRANSLATION FOR 3CG2 INO 2003 (PC-2) 

PRINTER 

OP COMPLETE- da 

1 EXCEPTION (BIT(S) 2*3*4,6 SET) '' * ^- <^ r^ 

2 NOT READY 

3 PRINT CHECK (PC-3) 

4 INVALID CODE DETECTED (PC-2) 
6 END OF PAGE 

7-9= CHARACTER SET ID (PC-2) SWITCH POSITION 

000 64 CHAR. EBCDIC 1 

001 *S CHAR. E9C01C 2 
010 16 CHAR. EBCDIC 3 
Oil 96 CHAR. EBCDIC 4 

100 48 CHAR. FORTRAN 5 

101 48 CHAR. 8500 6 

110 48 CHAR. RPG 7 

111 UNASSIGNEO 

12 PAPER IN MOTION (TEST OP) (PC-2, PC-3) 

13 TRANSLATOR UNLOADED (PC-2) 
16 2N0 OP COMPLETE 

17-23= 001 0000 (TEST QP) 
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DISK CARTRIDGE 

READ OOOMOVOO OOOOOOOO OOOOOOUU 

JOSE 010M0V00 OOOOOOOO OOOOOOUU 

TEST 100TT000 OOOOOOOO OOOOOOUU 

PAUSE 10000100 OOOOOOOO OOOOOOOO (OCC-1) 

MV=00 READ OR WRITE* BURROUGHS FORMAT 
HV=10 READ A3S0LUTE OR WRITE INITIALIZE 

REAO A3S0LUTE ONLY SECTOR ON ANY TRACK 
FOR OCC-l 
MV=11 REAO NEXT SECTOR OR WRITE NEXT SECTOR OCC-1) 
UU=00 UNIT 
01 UNIT 1 

10 UNIT 2 

11 UNIT 3 

TT=00 TEST ANO REPORT IMMEDIATELY 

TT=01 TEST ANO REPORT If PRESENT BUT NOT REAOY 

TT=10 TEST ANO REPORT IF RE40Y 

DISK CARTRIDGE 

OP COMPLETE 

1 EXCEPTION CBITCS) 2*3*6*11*14 SET) 

2 NOT REAOY 

3 PARITY ERROR (BURROUGHS READ) 

6 WRITE LOCKOUT - WRITE NOT PERFORMED 
7-9= UNIT 10 

— NOT PRESENT 

001 32 SECTORS* 203 CYLINDERS 

Oil 32 SECTORS* 406 CYLINDERS 

101 64 SECTORS* 203 CYLINDERS 

111 64 SECTORS 406 CYLINDERS 

10 SECTOR ADDRESS ERROR CDCC-2) 

11 ILLEGAL ADDRESS* AOORESS COINCIDENCE NOT ACHIEVED* OR SEEK 
• INCOMPLETE 

12 NOT SEEKING (TEST OP) 

14 SEEK STATUS FLIP-FLOP SET (TEST OP) 
16 2ND OP COMPLETE 

17-23= 001 1010 (DCC-2) (TEST CP) 
17-23= 001 UCO (DCC-1) (TEST OP) 
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SPECIAL INFORMATION FOR DISK OPERATION 



THE DATA LENGTH IS LOADED INTO THE FL (FIELO LENGTH) 
REGISTER AT A MAIN SPECIF I CAT I ON HAL T FOR A GIVEN DESCRIPTOR, 
FOR DISK OPERATIONS THE OATA LENGTH DETERMINES THE NUMBER OF 
SECTORS REAO OR WRITTEN* THE CHART 3ELOW GIVES THE HEX 
VALUE TO LOAD IN FL TO REAO OR WRITE A GIVEN SECTOR LENGTH. 



SECTOR 


SET FL 


SECTOR 


SET FL 


SECTOR 


SET FL 


LENGTH 


TO 


LENGTH 


TO 


LENGTH 


TO 


1 


0005AO 


16 


005A00 


31 


00AE60 


2 


OO0B40 


17 


005FA0 


32 


00B400 


3 


0010E0 


18 


006540 


33 


00B9A0 


4 


001630 


19 


006AE0 


34 


003F40 


5 


001C20 


20 


007080 


35 


00C4E0 


6 


0021CO 


21 


007820 


36 


00CA80 


7 


002760 


22 


0073C0 


S7 


000020 


6 


002000 


23 


003160 


38 


0005C0 


9 


O032A0 


24 


003700 


39 


00D360 


10 


003840 


25 


008C40 


40 


OOE 100 


11 


OO30E0 


26 


009240 


41 


0OE6A0 


12 


004380 


27 


0097E0 


42 


Q0EC40 


13 


004920 


2d 


009030 


43 


00F1E0 


14 


004EC0 


29 


00A320 


44 


00F780 


15 


005460 


30 


Q0A8C0 


45 


00F020 



THE FILE ADDRESS IS LOADED INTO THE T REGISTER AT A MAIN 
SPECIFICATION HALT FOR A GIVEN DESCRIPTOR. 

FOR DISK CARTRIDGE: 

NUMBERING THE 3ITS*LEFT TO RIGHT* TO 23* THEIR 
SIGNIFICANCE ARE AS FOLLOWS: 

10-17 CYLINOER ADDRESS (LSB IS SIT 17) 
18 TRACK ADDRESS (TOP CR BOTTOM HEAD) 
19-23 SECTOR ADORESS (LSB IS BIT 23) 

FOR EXAMPLE AN ADDRESS OF CYLINOER 100 TRACK I 
SECTOR 3 WOULD 3E LOADEO AS FOLLOWS: 

0000 0000 0001 1001 0010 0011 
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DISK FILE 
DFC-1'2 
DFC-3 



READ OOOMWOOO OOOOOOOO OOOOUUUU (0FC-1*2) 

REAO OOOMXOED OOOOOOOO OOOOUUUU (DFC-3) 

WRITE OlOMWOOO OOOOOOOO OOOOUUUU 

TEST 10000000 OOOOOOOO OOOOUUUU 

M=l READ OR WRITE ONLY" MAINTENANCE SECTOR 
W=l WAIT CN BUSY EU OR OE 

E = l RETURN ERROR CORRECTION CODE WITH DATA 
0=1 RETURN EXTENDED STATUS OATA 
UUUU=0000 UNIT #0 
THRU 
=1111 UNIT $15 



DISK FILE - DFC-1#- OFC-2 

OP COMPLETE 

1 EXCEPTION (BIT(S) 2,3*6,11 SET) 

2 NOT READY 

3 READ DATA PARITY ERROR 
6 WRITE LOCKOUT 

7-9= UNIT ID <TEST OP) 

000 NOT PRESENT 

001 SYSTEM MEMORY 
Oil 1C-3 

100 1C-4 

101 1A-3 
110 1A-4 

10-11=C0NFIGURATI0N (TEST OP) 

00 NO EXCHANGE 

01 EXCHANGE 31 

10 EXCHANGE #2 

11 EXCHANGE #3 
11 TIMEOUT (READ, WRITE) 
12-13=C0NTR0L 

00 CONTROL *0 

01 CONTROL #1 

10 CONTROL #2 

11 CONTROL #3 
16 2ND OP COMPLETE 
17-23- 001 1000 (TEST OP) 
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DISK FILE - DFC-3 



OP COMPLETE 

1 EXCEPTION (SIT(S) 2*3*6**10**11**13*15*22 SET) (* NOT EXCEPTION 

2 NOT REAOY FOR TEST OP) 

3 READ PARITY ERROR OR TEST AND 3USY 

6 WRITE LOCKOUT 

7 SLIP OCCURRED 

8-9= UNIT 10 (TEST OP) 

00 NOT PRESENT 

01 5N 

10 ADORESS ERROR 

11 TIMEOUT 
10-11=C0NFIGURAII0N (TEST OP) 

00 DIRECT CONNECT fO OFEC 

01 OFC CONNECTEO TO EXCH Si 

10 OFC CONNECTED TC EXCH #2 

11 OFC CONNECTED TO EXCH *3 

13 COMMAND PARITY ERROR - PARITY ERROR (RESULT PHASE) 

15 DATA TRANSMISSION ERROR (DATA PHASE) 
PARITY ERROR (RESULT PHASE) 

16 2ND OP COMPLETE 
17-23= CIO 0100 (TEST 0?) 

22-23= 01 REAC OP WITH E=l COMPLETED 

11 EXTENDED STATUS INFORMATION AVAILABLE 

FOR DISK CONTROLLED BY DISK FILE C0NTR0L-W2: 

THE CONTROL ACCESSES CONSECUTIVE SECTORS BY SEQUENCING THROUGH 
A OFEU BY DFSU'S* THROUGH DFSU BY FACES* AND THROUGH A FACE 3Y 
LOGICAL TRACK'S. A LOGICAL TRACK IS ONE PHYSIC4L TRACK IN EACH OF 
TH9EE ZONES. FIFTY LOGICAL TRACKS ARE PRESENT ON EACH FACE. THE 
NUMBER OF SECTORS IN A LOGICAL TRACK FOR THE VARICUS UNITS AND 
THE MAXIMUM FILE ADORESS FOR EACH FOLLOW; 

1C-3 1C-4 1A-3 1A-4 
ZONE 73 69 27 50 

1 95 89 36 64 

2 110 120 50 86 



LOGICAL TRACK 278 278 113 200 

MAX FILE ADDRESS 555*999 555*999 225*999 399*999 
<5 SU«S) 30S78DF3 30873DF3 30372CF2 3061A7F3 

FOR OISK CONTROLLED 8Y DISK FILE CQNTR0L-3: 

SECTORS ARE CONTINUOUS ACROSS OISK STORAGE UNITS* THE NUMBER 
OF SECTORS IN A PHYSICAL TRACK IS 64. THE NUMBER OF PHYSICAL TRACKS 
PER DS FACE IS 256. THE MAXIMUM FILE ADDRESS IS 131*071 (301FC733). 
THERE ARE 32*768 SECTORS PER DS (30080003). 
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DISK PACK 



REA0 OOOMWVEO NNNOOOOO POOOUUUU 

write OlOOWVOO 00000000 oooouuuu 
INITIALIZE oinwvos oooooooo oooouuuu 

RELOCATE 1010WV0S NNNOOOOO OOOOUUUU 
T £S T 100TTG00 OOOOOOOO OOOOUUUU 

M=l REAO SYNC CODE* FILE ADDRESS* DATA* OATA 
CHECK BITS* AND P0STAM8LE. RETURN 16 811 
RESULT FROM OPEC, 

W=l WAIT ON BUSY EXCHANGE 

V=0 ENABLE AUTOMATIC RESTORE AFTER SEEK ERROR 

V=l DISABLE AUTOMATIC RESTORE 

E=l RETURN OATA* 32 BIT ZRRQR CHECK CODE* ANO 
16 BIT OPEC RESULT *ORQ 

D=l READ EXTENDED STATUS DATA FROM OPEC 

NNN=O0O NORMAL SECTOR ADDRESS 

NNN=001 SPARE SECTOR #1 ON HEAD (M OR P E GL I 

THRU " 

= 101 SPARE SECTOR *<> ON HEAD FOR READ OP) 

NNN VARIANTS FOR REAO CP* MP=00 

NNN=001 OFFSET RIGHT (IN) 

NNN=100 OFFSET LEFT (OUT) 

P=l VERIFY (M MUST = 0) 

1=0 TRACK ONLY 

1=1 ENTIRE PACK 

5=1 WRITE DATA PATTERN WITH FIRST 16 BITS OF 
OATA RECEIVED FROM SYSTEM 

UUUU=0000 UNIT MO (SPINDLE 0) 
THRU 

= UU UNIT #15 

TT=00 TEST AND REPORT RESULTS 

TT=01 TEST ANO REPORT IF NOT PRESENT OR 

NOT READY 
TT=10 TEST ANO REPORT ONLY IF PRESENT* REAOY* 

AND NOT SEEKING 
QQ = Oi PLACE DRIVE OFF-LINE (TT=00) 
00=10 EXECUTE PAUSE 
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DISK PACK 



OP COMPLETE 

1 EXCEPTION C8IT(S) 2* 3»6# 9** 1 Q* 11 *XZ> 14* 15*22* SET) (* NOT 

2 NOT READY EXCEPTION 

3 READ DATA ERROR FOR TEST OP) 

6 WRITE LOCKOUT 

7 SLIP OCCURRED . 

8-9 = UNIT ID (TEST OP) 

OC NOT PRESENT 

01 203 CYLINDERS 

10 406 CYLINCERS 
9 ADDRESS PARITY ERROR OR SYNC CODE ERROR 

10 SECTOR ADDRESS ERROR 

11 TIMEOUT 
10-il=C0NFIGURATI0N (TEST OP) 

00 DIRECT CONNECT TO OPEC 

01 OPC CONNECTED TO EXCH #1 

10 OPC CONNECTED TO EXCH 42 

11 CPC CONNECTED TO EXCH #3 

12 SEEKING (TEST OP) 

14 SEEK STATUS FLIP-FLOP SET (TEST CP) 

15 TRANSMISSION PARITY ERROR 

16 2ND OP COMPLETE 
17-23= 001 1110 (TEST OP) 

22-23= 01 READ OP WITH E=l COMPLETED 
11 OPEC ATTENTION 



FOR DISK PACK: 

THE FILE ADDRESS IS NOT DIRECTLY ENCODED* AS WITH CARTRIDGE. 
THIS IS BECAUSE PLATTER HAS 55 USEABLE SECTORS (5 FOR RELOCATION* 
AND THE OTHERS HAVE 60 SECTORS. THE SEQUENTIAL BINARY FILE ADDRESS 
IS RELATED TO THE ACTUAL DISK PACK CYLINDER* HEAD* AND SECTOR 
ADDRESS AS FOLLOWS; 

LEO FILE ADDRESS MODULO 1195 LSS 55 IS HEAD 
55 ♦ (N-l)*60 LEO FILE ADDRESS MODULO 1195 LSS 55 ♦ N*60 IS HEAD N* 

N= 1 TO 19 
(N-l)*(1195) LEO FILE ADDRESS LSS N*(1195) IS CYLINDER N* N= TO 405 

SECTORS ARE THRU 54 FOR HEAD 

SECTORS ARE THRU 60 FOR OTHER HEADS (1 THRU 19) 

CYLINOERS ARE THRU 405 FOR TYPE 223/225 DISK PACK DRIVES 
AND THRU 203 FOR TYPE 220 DRIVES 
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REAOER-SORTER 



REA n OOOHROOO OOOOOOCO OOOOOOOO 

BATCHCOUNT 10100000 OOOOOOOO OOOOOOOO 

POCKET LIGHT 010NNNNN OOOOOOOO OOOOOOOO 

TES ' T 100V0000 OOOOOOOO OOOOOOOO 

H=l HALT THE FEEDER 
R=l READ FIRST STATION 

NNNNN=00000 LIGHT ON POCKET 
THRU 

=11110 LIGHT ON POCKET 30 

=11111 LIGHT QN REJECT POCKET 

Y=0 TEST ANO REPORT IMMEDIATELY 
V = l TEST AtiO WAIT FOR READY 



READER-SORTER 



OP COMPLETE ei _^ x 

1 EXCEPTION CBIT(S) 2# 3#5#9#10#11#12# 13# 14» SET) 

2 NOT READY 

3 UNENCOOED COCUMENT 
5 CANNOT READ 

7 OCR OATA (TEST OP) 
9 OOUBLE OOCU.MENT 

10 TOO LATE TO READ 

11 JAM 

12 MISSORT 

13 3ATCH*T!CKET - LAST ITEM IN PATH 

14 HALT VARIANT - LAST ITEM IN PATH 
16 2ND OP COMPLETE 

17-23= 001 0100 (TEST OP) 

23 TERMINATE LINKING (3ITCS) 2# 10, 1 1* 12# 13* 14 SET) 
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\, m a »*. i ■ c» 



g|; A OOOROOOO 00000000 OOOOOOUU 

SPACE TO EOF 11000000 00000000 OOOOOOUU 

WRITE OlOETOOO 00000000 OOOOOOUU 

R£WIND 01100000 00000000 OOOOOOUU 

jESj 100VV000 00000000 OOOOOOUU 

8*0 READ FORWARD 
R*l READ REVERSE 
E«l ERASE AHOUNT OF TAPE THAT WOULD OTHERWISE 

8E WRITTEN 
T*l WRITE TAPE MARK 
UU*O0 UNIT 

01 UNIT 1 

16 UNIT 2 

11 UNIT 3 

VV=00 TEST AND REPORT IMMEDIATELY 

VV=Ol TEST AND REPORT IF NOT READY 

W=10 TEST AND REPORT IF READY AND NOT REWINDING 



HAG TAPE CASSETTE 

OP COMPLETE 

1 EXCEPTION (3IT(S> Z* If 4# 6* 7* 8» 9* 10# 1 1 SET) 

2 NOT READY 
I DATA ERROR 

4 ACCESS ERROR 

6 END OF TAPE 

7 BEGINNING CF TAPE 

8 WRITE LOCXOUT 

9 ENO OF FILE 

9 UNIT PRESENT (TEST OP) 

10 REWINDING 

11 TIHEOUT 

lft 2ND CP COMPLETE 
17-2Js Oil 1100 (TEST OP) 
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MAG TAPE 
MTC-1 MTC-2 

REA0 OOOVCTTT PSXOOOOC OOOOUUUU 

space HOVNOOO PSXOOOOO OOOOUUUU 

WRITE 010EMC00 POXOOOOO OOOOUUUU 

RtwIN0 OUOOOCO 00000000 OOOOUUUU 

T£ST ' 100QQ00Q 00000000 OOOOUUUU 

V = FORWARD DIRECTION 

V=l REVERSE OISECTION 

C=l CORRECT THE DESIGNATEO TRACK (MTC-2* 9-TRACK) 
■ (READ FORWARD ONLY) 

TTT=COO TRACK *Q 
THRU 
=111 TRACK 97 (TTT VARIANTS IGNORED 8Y MIC-1) 

P = EVEN PARITY(MTC-1 ) 

P=l ODD PARITY (P VARIANT IGNORED 9Y MTC-2) 

S=l REJECT NOISE BURSTS 6 CHARACTERS 0* LESS 

X=0 NO TRANSLATION 

X=l TRANSLATE 3ETWEEN 9CL AND EBCDIC (MTC-1) 

N=0 SPACE PAST NEXT EOF RECORD 

N=i SPACE ONE RECORD 

E=l ERASE AMOUNT OF TAPE THAT WOULD OTHERWISE 

BE WRITTEN 

M=l WRITE TAPE MARK (RESULTS UNDEFINED IF EM=ll) 

UUUU=0001 UNIT U 
THRU 
=1000 UNIT *8 

IMMEDIATELY 

IF NOT READY 

IF READY AND NOT REWINDING 



00=00 


TEST 


AND 


REPORT 


00=01 


TEST 


ANO 


REPORT 


00 = 10 


TEST 


AND 


REPORT 
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MAG TAPE NTC-l*HTC-2 

FOR TEST OP 

OP COMPLETE 

1 EXCEPTION (3IT(S) 2*6.7*8*10 SET) 

2 NOT READY 
3-4= SUBSYSTEM 2 

00 NO ECHANGE 

01 SUBSYSTEM tQ 
1.0 SUBSYSTEM #1 

II SUBSYSTEM *2 

6 END OF TAPE 

7 BEGINNING GF TAPE 

8 WRITE LOCKOUT 

9 DESIGNATED UNIT PRESENT 
10 REWINOING 

12-U = QEN'SITY SWITCH SETTING 

000 7-T 200 5PI 

001 7-T 556 3PI 
Oil 7-T 800 BPI 

100 9-T 200 SPI (INVALID) 

101 9-T 800 3PI 
110 (INVALID) 

III 9-T 1600 8PI (PE*INVALIQ) 
16 2ND OP COMPLETE 

17-23= Cll C010 (MTC-1* 7-T NRZ ) 
17-23= Oil 0000 (MTC-2* 9-T NRZ ) 

FOR OTHER OPERATIONS 

OP COMPLETE 

1 EXCEPTION (BIT(S) 2* 3*4* 6, 7* 8/ 9* 10, 1 1, 12* 1 3* 14* 15* 19, 20 SET) 

2 NOT READY 

3 ERROR 

4 ACCESS ERROR 

6 ENO OF TAPE 

7 BEGINNING OF TAPE 

8 WRITE LOCKOUT 

9 ENO OF FILE 

10 REWINOING 

11 NO DATA FROM READ HEAD (WRITE OP) 

11 TIMEOUT (READ OR SPACE FORWARD) 

12 CRC CORRECTION POSSIBLE (9-T ONLY) 

13-15=TRACK IN ERROR (9-T ONLY* SIGNIFICANT IF BIT 12 SET) 

000 TRACK *0 

" 001 TRACK *1 

010 TRACK #2 

• Oil TRACK #3 

100 TRACK J4 

101 TRACK 15 
110 TRACK *6 
ill TRACK *7 

19 DROPOUT (7-T ONLY) 

20 INITIATION LATE (9-T ONLY) 
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MAG TAPE 
MIC-4 



R £AO OOODOOOO OOOOOOOO OOOOUUUU 

SPACE 1100N000 0C0000O.0 OOOOUUUU 

WRITE OIOlMOOO OOOOOOOO OOOOUUUU 

REWIND 011R00QO OOOOOOOO OOOOUUUU 

TEST 100VV000 03000000 OOOOUUUU 

0=0 FORWARD DIRECTION 

D=l REVERSE DIRECTION 

N=0 SPACE TO EOF 

N=l SPACE ONE RECORD 

E=0 WRITE 

E=l ERASE (PERFORMED IN FORWARO DIRECTION ONLY) 

M=l WRITE TAPE MARK 

R=l REWIND AND UNLOAD 

UUUU = 00OO DRIVE UNIT US 

=0001 DRIVE UNIT V t 

THRU 

=1111 DRIVE UNIT *15 

VV=00 TEST AND REPORT IMMEDIATELY 

VV = 0l TEST A.\'0 REPORT IF NOT READY OR NOT PRESENT 

VV=10 TEST AND REPORT IF READY AND NOT REWINDING 



MAG TAPE MTC-4 
SKI^ 1 

OP COMPLETE 

1 EXCEPTION OIKS) 2* 3#4 p 5, 6, 7, 8* 9# 10, 1 1 * 2 I SET) 

2 NOT READY 

3 DATA ERRCR 

4 ACCESS ERRCR n9 _,. 
3-4 = SUBSYSTEM IC (FIELD CHANGEABLE, TEST OP - EXCEPTION NOT SET 

5 TRANSMISSION ERROR (TEST 0P> 

6 END OF TAPE 

7 BEGINNING OF TAPE 
6 WRITE LOCKOUT 

9 END OF FILE 

9 UNIT PRESENT (TEST OP) 

10 REWINDING 

11 TIMEOUT 
12~14=TAPE FORMAT 

' 101 800 BPI NRZ 
111 1600 BPI 
16 2ND OP COMPLETE 
17-23= Oil 0100 (TEST OP) 

21 MEC DETECTED TRANSMISSION ERROR 

22 MTC-4 DETECTED TRANSMISSION ERROR 
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READ OOOTTOCO OOOOOOOO 00000000 

SPACE- FORWARD 101CCOOO OOOOOOOO OOOOOOOO 

BACKSPACE UOCCOOO OOOOOOOO OOOOOOOO 

REWIND 01100000 OOOOOOOO OOOOOOOO 

TEST JOOVOOOO OOOOOOOO OOOOOOOO 

TT=00 TRANSLATE 3ETWEEN 3CL AND EBCDIC, CHECK ODD 

PARITY, DISREGARD DELETE CODES IF CONTROL 

SO STRAPPED 
TT = 10 NO TRANSLATION, CHECK EVEN PARITY, RETURN 

HIGH ORDER SIT, DISREGARD DELETE COOES 

IF CONTROL SO STRAPPED 
TT = 11 NO TRANSLATION, NO PARITY CHECK 
CC-00 O.0NT COUNT DELETE COOES IF CONTROL SO 

0R10 STRAPPED 
CC = U COUNT ALL COOES 

V=0 TEST AND REPORT IMMEDIATELY 

V=l TEST AND REPORT WHEN READY AND NOT REMINDING 

PAPER TAPE READER 

OP COMPLETE 

1 EXCEPTION C3ITCS) 2,3,6,7,8,9,10 SET) 

2 NOT REAOY 

3 TAPE PARITY ERROR 

6 END OF TAPE 

7 BEGINNING OF TAPE 

8 NOT REAOY OURING OPERATION 

9 STOP COOE DETECTED 
10 REWINDING 

16 2ND OP COMPLETE 

17-23= 000 1100 (CONTROL-1, TEST OP) 

17-23= 000 1110 CC0NTR0L-2* TEST OP) 
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PAPER TAPE PUNCH 



WRIT £ OlOTOOOO OOOOOOOO 00000000 

T£ST lOOVOOOO OOOOOOOO OOOOOOOO 

T=0 ENABLE TRANSLATOR 
T = l NO TRANSLATION 

V=0 TEST AND REPORT IMMEDIATELY 
V=l TEST AND REPORT WHEN READY 



PAPER TAPE PUNCH 

OP COMPLETE 

1 EXCEPTION (BIT(S) 2*6*8 SET) 

2 NOT REA9Y 
6 LOW PAPER 

8 NOT READY WHILE PUNCHING 
16 2ND OP COMPLETE 
17-23= 010 1000 
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UFFER 
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IS 
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COMMAND 
CH CONT 
F BYTES 
SIT 8 W 
N THIS 
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PE* A C 

ATA TRA 

TO INFO 
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) FOR 
MANY 

THE L 

3 BYT. 

6 WIL 
ROL 8U 

FOR T 
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YTES) 
ONTROL 
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A HI 

RC-S 
AST 

E5. 
L OC 
FFER 
HE C 
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HE 8 
IS A 

COM 
TO F 

CON 
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GH SPEEO CONTROL CONSIST 
• EACH RC CYCLE WILL 
TRANSFER OF THE LAST 

CUR JUST PRIOR TO IN IT I A 
. THE CONTROL WILL 
URRENT BUFFER DURING THE 



THE 



T o i i f- t- r- r* 
i ou r r ci 



YTE COUNT RETURNED IS 

SSUMED- 

MANO 7 WILL OCCUR JUST 

ILL THE LAST CONTROL 

TRCL AS TO THE NUMBER OF 

A IS ALSO SENT AFTER THE 



TEO WITH A CONTROL COMMAND 3 IXFZR 
R IN). 



WHEN TRACING TR ANSACT IONS > A TEST STATUS IS NOT SENT FOR EACH 
OF THE RC CYCLES. IN A TRANSACTION 4HERE A CA OR RC DOES NOT OCCUR* 
THAT SIX DIGIT FIELD WILL 8E 3000Q00J IN THE TRACE, 



P L 
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EXAMPLES OF R UNNING PCAP 



THE FOLLOWING 
FAMILIARIZATION. 



FOR 



EXAMPLES OF RUNNING PCAP ARE INTENDED 

FURTHER INFORMATION IS LISTEO BELOW. 



EXAMPLE O F EXECUTING A TEST OP TO THE 
OBSERVING THE REFERENCE ADDRESS RETURNED ANO 
TEST OP. 



SYSTE M SPO 
RESUTTT 



AND 
"AT US 



OF THE 



PROGRAM IS AT MAIN SPECIFICATION HALT 



FOR SPO 
OP CODE 



/O 77 



L. GIVEN THAT THE 
LR = 3 lOOOOF 3. 

LOAD X WITH 300002C2* 10 CODE 

CHECK THAT Y = 38000003* TEST 

T IS UNIMPORTANT _ 

LOAD L WITH 38008003, MAIN TOGGLES FOR EXECUTING TEST OP 

L(0) IS SET TO CAUSE THE PROGRAM TO HALT FOR ADDITIONAL 
SPECIFICATIONS 
L(12) IS SET TO CAUSE THE PROGRAM TO HALT WITH RESULT 
STATUS OF THE OPERATION IN THE T REGISTER 
THE A REGISTER IS THE NEXT PROGRAM INSTRUCT ICN ADDRESS AND 

MUST NOT BE CHANGED . 

M IS THE NEXT MICRO TO 3E EXECUTED AND MUST NOT BE CHANGED 
BR IS UNIMPORTANT 
LR - 2 lOOOOF 3 
FA IS UNIMPORTANT 
FL IS UNIMPORTANT 
PUSH START 

2. THE PROGRAM SHOULD HALT FOR AODITIONAL SPECIFICATIONS WITH 
LR = 3 1000FF 3 

X IS UNIMPORTANT 
Y IS UNIMPORTANT 

LOAD L WITH 30000203. AODITIONAL TOGGLES FOR EXECUTING 
L(18> IS SET TO CAUSE THE PROGRAM TO SINGLE STEP 

TRANSFERRING THE REFERENCE ADDRESS FROM THE 

SPO CONTROL 
A MUST NOT 8E CHANGED 
M MUST NOT OE CHANGED 
BR IS UNIMPORTANT 
LR = 3 1000FF 3 
LOAD FA WITH 3F1F2F33, 
F8 IS UNIMPORTANT 
TAS IS UNIMPORTANT 
• SET CONSOLE INTERRUPT 
PUSH START 



TEST 0? 



OUMMY REFERENCE ADDRESS 



SWITCH ON (UP POSTION) 
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3„ THE PROGRAM SHOULD HALT WITH LR = 1 100053 3. CHECK THAT: 

X = 24000003* IF THE 4 SITS FOLLOWING 343 ARE NOT 303* THEN 

THE SYSTEM'S SPO CONTROL IS JUMPERED FOR SOME 
CHANNEL OTHER THAN 

Y = 31200F13* IF THE 8MS3 ARE NOT 3123 THE CONTROL WAS NOT 

IN THE CORRECT STATUS. EITHER A PROGRAM OR 

ORIVER ERROR OCCURRED* 

IF THE 8LS3 ARE NOT 3F13 THE FIRST BYTE OF THE 

n. ....... »■» r- r- r- i-> (- >• r* r" » f> r» r» C c r nrTllQlTn QV TUf PflMroni 

DUMNl SLrLRLSUt Au^nscoo ^LiUTnt-u Qi i nt. wu.ii.ixuL 

WAS INCORRECT. 

T = 313002C3* IF THE 3MS3 ARE NOT 3133 THE CONTROL HAS MADE 

AN INCORRECT STATUS COUNT CHANGE. 

IF THE 8LS8 ARE NOT 32C3 THE CONTROL IS 

RETURNING THC WRONG 10 CODE. 
PUSH START 

4. GIVEN THAT STEP 3 CHECKED CORRECTLY* THE PROGRAM SHOULO HALT WITH 
LR = 3 100C53 3. CHECK THAT: 

X = 34000003 

Y c 31300F23 
T = 314002C3 
PUSH START 

5. GIVEN THAT STEP 4 CHECKED CORRECTLY* THE PROGRAM SHOULD HALT WITH 
LR = 3 100053 3. CHECK THAT: 

X = 34000003 

Y = 3 14 OOF 3 3 
T « 315002C3 
PUSH START 

S, IF NO ERRGRS HAVE OCCURRED THUS FAR* THE PROGRAM WILL HALT WITH 
LR - 3 100057 3* CHECK THAT: 
T = 33000AC3 

T(0)=1 SHOWS TEST OP COMPLETED 
T<1)=0 SHOWS NO EXCEPTIONS OCCURRED 
T<16)=1 SHOWS TEST OP COMPLETEO 
TUf THRU 23)?2C SHOWS SPO ID 
PUSH START 

7* THE PROGRAM SHOULD RETURN TO MAIN SPECIFICATION HALT 
LR = 3 10000F 3* 
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EXAMPLE SHOWING MULT 1PLE- DESC RI Pf OR OPERATION 
nj ^TTiTTARTFlDGl_{ DCC-2i> 100 \?U CARTRIDGE REAOY 
"ALRTaOY INITIALIZED). 



( WRI TE/REAO) 
ON UNIT *0> 



GIVEN THE PR 
LOAD X__ WI 

CHECK THA 

LOAO L WI 

LCO) 

LCD 



OGRAM IS AT 
Th aOOOOlAS* 
TH avOjIOQilif 
T T = 300000 
TH jE 2Q00d3 
C 



MAIN SPECIFICA 
10 CC jlE, FOR 
WRJJJE_JQP' UNI 

03* STARTING F 



L(2) 

L(6) 
L<20) 



TOADFL W 
PUSH STAR 



IS SET TO 
SPECIFICATI 
IS SET TO C 
SPECIFICATI 
SPECIFIED A 
IS SET TO C 
DESCRIPTOR 
OATA SPECIF 
IS SET TC C 
THE PROGRAM. 
IS SET TO C 
DESCRIPTOR' 
WRITE OP CO 
ITH 30000203 
ITH 205 A 3 > 
T 



AUSE THE PROGR 
ONS FOR THIS W 
AUSE THE PROGR 



NE 



ONS FOR THE 
S A REAO OPERA 
AUSE THE PROGR 
SPECIFICATIONS 
ICATIONS 
AUSE THE PROGR 
DATA 9UFFER U 
AUSE THE PROGR 
S C FIELD COIS 
MPLETES 

' XOLLAJDJIR^SS 
OATA LEN 



TION HALT LR = 3 10000F 3, 

CC-2 

T #0 

ILE ADDRESS 

AM TO HALT FOR ADDITIONAL 
RITE DESCRIPTOR, 
AM TO HALT FOR MAIN 
XT DESCRIPTOR (*ILL 3E 
TION IN STEP 3). 
AM TO HALT AFTER ALL 
HAVE 3EEN MADE TO ACCEPT 



AM TO PRINT OUT DATA IN 
SEO FOR THE WRITE OPERATION 



AM TO INCREMENT 
K FILE ADORESS) 



THIS WRITE 
AFTER THE 




- THE PfUl£ilAM.SHCULD JUU-FOR ADDITIONAL SPECIFICATIONS 
WRITE DESCRIPTOR (DESC- *1> WITH LR * 3 100CFF 3. 

= 300323F3* M A X I M U M MAJUALS--UXL 



TO THIS 



CHECK THAT . 
U)AO L WITH 

1 



ADDRESS 



32000003 
t 'r-T _= 9 T h CAUSE THE PROGRAM TO EXECUTE 
OESHTPTOR «2 (/WILL BE SPF.CIFIEO AS A REAO- OP IN 
NEXT STEP) AFTER EXECUTION OF THIS DESCRIPTOR 



PUSH START 
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3. T»r PPnr.Rif^ SHfy.n D HAl T_ FOR MAIN SPECIFICATIONS TO DESCRIPTOR *2 
WITH LR 



= a 



200COP a 

= 30000111. 



CHECK THAT _X 

LOAD Y WITH 3 0000003 
T*HA T 



READ OP 



p UNIT *0 
STARTING FILE 



AOORESS 



CHECK^THAT T = 30000003 , 
LOAO L WITH 382I80C3 

i LlO) IS SET TO CAUSE THE 

SPECIFICATIONS FOR 

LC6) IS SET TO CAUSE THE 

INTO THE PROGRAM DA 

L<11) IS SET TO CAUSE THE 

INTO THE PROGRAM OA 

8Y THE PROGRAM 

LU2) IS SET TO CAUSE THE 

STATUS OF THE REAO 
LC20) IS SET TO CAUSE THE 
DESCRIPTOR'S C FIEL 
. REAO OP COMPLETES 
L(21) IS SET TO CAUSE THE 
THE FILE ADDRESS MA 
CHECK THAT p? = annrm?^ 
CHECK THAT FL = 305A03^ 
PU SH START 

THE PROGRAM^ SHOULO^HALI^FOR ADDITIONAL SPECIFICATIONS TO 
DESCRIPTOR *T WITH LR = 3 1000FE_ 3 



PROGRAM TO HALT FOR AODITIOANL 
THIS DESCRIPTOR (DESCRIPTOR iZ > 

PROGRAM TO PRINT THE DATA READ 
TA BUFFER FROM DISK 

PROGRAM TO COMPARE DATA REAO 
TA SUFFER AGAINST DATA GENERATED 

PROGRAM TO HALT WITH RESULT 
OPERATION IN THE T REGISTER 

PROGRAM TO' INCREMENT THE REi 
D (DISK FILE ADDRESS) AFTER *TH 

PROGRAM TO HALT IF INCREMENTING 
KES IT GREATER THAN THE MAXIMUM 




LOAO L 



WITH 21000003 

~"~ SET = 1 T O CAUSE THE PROGRAM TO EXECUTE 

DESCRIPTOR #1 (THE WRITE OP) AFTER EXECUTING THIS 

DESCRIPTOR (REAO) 



LA IS 



5. THEJE& O.GRAM SHOULD HALT FOR DATA SPECIFICATIONS WITH 

J=J* ~ a OOOOOP 3 

LOAO L WITH 26000083 
TTO) IS SET AND* 
LF IS SET = 8 TO CAUSE THE PROGRAM TO 

PROGRAM DATA BUFFER WITH THE 24 BITS IN X REPEATED 
THAT X x 3E7E3E93./ EBCDIC CDDE FOR "XYZ" 



INITIALLY FILL THE 



POSITION) 



CHECK 

TURN OFF THE musm r TMTFRRUPT SWITCH (DOWN 

THE SYSTEM I INF. PRINTER (OR PRINTER ON LOWEST- 



CHECK^THAT 

NUMBERED 
PUSH START 



CHANNEL) IS RFAOY ANO ON LINE 



PROGRAM W ILL °°]"J RF*'" *<: OF 

DESCRIPTOR *2 BEFORE 
WITH I P = 3 7000S7 3 



6* ASSUMING NO ERRORS OCCUR THE 

EXECUTING DESCRIPTOR M AND INFORMATION ABOUT 
EXECUTION STARTED. THE PROGRAM WILL THEN HALT 
^RESULI_lijUULiIS_QF THE READ OPERATION CAN 3E SEEN IN THE T REGISTER. 
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7. 



ASSUMING NO ERRORS OCCUR AND DATA COMPARES CORRECTLY, THE 
KILL PRINT THE RESULTS OF THE REAO OPERATION AND THE PROGRAM 
BUFFER AFTER THE READ OP WAS EXECUTED- THE PROGRAM 'WILL THEN 
CONTINUE BY EXECUTING DESCRIPTOR #1 AGAIN (FILE ADDRESS 
30000202), PRINT RESULTS OF EXECUTING THE WRITE 
INFORMATION ABOUT THE REAO DESCRIPTOR 3EF0RE IT 

THIS 



ROGRAH 
DAM 



NO* 
OP, AND PRINT 
EXECUTEO AGAIN 



sranrn cr CAN 3E REP EAIiJ^JiiajL_Jii£ FT1F Af)QRFS5 OF - 

Ai miHE T0_P R£zDl£X- 



JUiCRiELOR 



XHE SEQUENCE 



